SvupPLEMENT TO THE ENGINEER, Fesruary 13, 1948 





Che Engineer 


Tabular Summary of Civil Engineering Contracts, 
1947 


N the pages of this Supplement there will be found tables giving some brief particulars of important 

civil engineering schemes upon which work was proceeding during 1947. Only those schemes for 
which contracts have already been awarded or are just about to be awarded have been included. The 
information upon which the tables have been based was obtained from numerous sources and our thanks 
are particularly due to those Consulting Engineers, Port Authorities, Catchment Boards, &c., who have 
co-operated with us 


The tables are for the most part self-explanatory. The first column of each table is headed Title 
of Scheme and/or Purchasing Authority. In many cases the scheme has no distinctive title and the 
Purchasing Authority is given only ; in some the title of the scheme gives an indication of the identity 
of the body for which the work is being carried out, and the Purchasing Authority is not then entered. 
Many bodies, such as Catchment Boards and Port Authorities, have their own engineering staffs and employ 
no consulting engineers. In such cases the body concerned is entered in the second column as the Super- 
vising Authority. In some cases where the chief engineer or other official of the Purchasing Authority 
has acted in conjunction with the consulting engineers or is himself directing the work his name is entered 
in italics. The entries under ‘‘ Nature of Scheme and Notes ”’ are designed to convey an impression of 
the nature and also the magnitude of the works, but do not necessarily mention more than the more 
important items. They include reference to any features of particular interest. Sub-contractors are 
excluded from the “‘ Contractors ’’ column, and only if responsible for a very substantial part of the work 
are contractors other than those for civil engineering works mentioned. The “ Estimated Cost ”’ is that 
of the complete scheme except where the alignment shows it to be that of one of the component contracts. 
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Title of scheme and/or 
purchasing authority. 


Consulting engineers or 
supervising authority. 


CIVIL ENGINEERING CONTRACTS 





Nature of scheme and notes. 





HOME 
Prince Regent’s Wharf ; 


Burt, Boulton 
Haywood, Ltd. 


King’s Lynn Docks and 


Railway Co., Ltd. 


Smiths Dock Co., Ltd.,/ 


North Shields 


Royal Albert and King 


| 


George V Docks 


King George V Dock 


Ditto 


Ditto 
Royal Victoria Dock 
East India Dock 


Ditto 


Richmond Landing Stage 


Surrey Commercial 
Docks 


West India Dock .. 


West Waterloo Dock 


West Side, Alexandra 
Dock 
South Shed, Gladstone 


Branch Dock No. 1 


and 


| 
| 
| 





Tritton 


Ditto 





Ditto 


| Port of London 
| 


Ditto 


Ditto 


Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


Ditto 


Ditto 


..| Mersey Docks 


bour Board 


Ditto 


Ditto 





Rendel, Palmer and 






Authority 


HARBOURS AND DOCKS 


Reconstruction of war-damaged wharf... 


New transit shed to replace an old one destroyed 
by enemy action 


Additional piling and beams under deck of deep- 
water quay 


Structural repairs and renewal of sheeting, &c., 
Sheds Nos. 8, 23 and 28, Royal Albert Dock, 
and Shed No. 4, King George V Dock (damaged 
by enemy action) 

Supply, delivery and erection of a new leaf, 
north side of bascule bridge (damaged by 
enemy action) 

Reconstruction of upper jetty, dock entrance 
(damaged by enemy action) 


| Reconstruction and repair of Nos. 3 and 13 


Sheds (damaged by enemy action) 
Reconstruction of Sheds Nos. 5, 7 and 8 (damaged 
by enemy action) 


| Reconstruction and repair of No. 2 Shed (damaged 


and Har- 





| 


by enemy action) 

Reconstruction of river 
Leamouth Road, Poplar 

Reconstruction in concrete of Richmond landing, 
stage 

Structural repairs and repairs to sheeting of 
North Atlantic Shed and Nos. 9, 12 and 13 
Sheds, Greenland Dock 

Structural repairs and renewals of sheeting for 
“G” and “H” Sheds 

Entrance and lock 450ft by 65ft; cill, 17ft 6in, 

- L.W.S.T. ; monolithic concrete, granite facings, 
dredging river fairway 19ft below bay datum 

Construction of dockside shed; 1000ft, double 
storey, 600ft, single storey ; steel framework ; 
brick panelling 

Rebuilding war-damaged portion of reinforced 
concrete treble storey shed 


wall, Bow Creek, at 





Main 
contractors. 








Feb. 





13, 1948 





Estimated 
cost. 


Date of 
starting. 


Date of 
completion. 





L. J. Speight and 


Partners, Ltd. 


J. L. Kier and Co., 
Ltd. 


J. G. Thompson and 
Sons (Contractors), 
Ltd. 

Harland 
Ltd. 


and Wolff, 


Sir Wm. Arrol and 


Co., Ltd. 

Cleveland Bridge and 
Engineering Co., 
Ltd 


Holloway Bros. (Lon- 
don), Ltd. 
Walker Bros., Ltd. ... 


60,090 


30,000 


15,000 


154,350 


47,000 


66,000 
63,000 





Walker Bros., Ltd. ... 
J. Mowlem and Co., 
Ltd. 
Ditto 


Walker Bros., Ltd. ... 


Dawnays, Ltd. 


Direct labour ... 


Direct labour and 
Sir Wm. Arrol and 
Co., Ltd. 

Peter Lind and Co., 
Ltd. 


25,700 
18,000 
15,000 
36,000 


100,000 


1,000,000 


421,600 


350,000 








Apl., 1946 


Oct., 1946 


May, 1947 


Oct., 1946 


Nov., 1945 


Oct., 1947 


Aug., 1947 
Oct., 1947 
June, 1947 
Aug., 1947 
Oct., 1947 
Nov., 1946 


Mar., 1947 
Jan., 1937 


Dec., 1946 


June, 1946 





1949 


Early1948 


Early 1948 


Apl., 1948 
(estimated) 


July, 1947 


Dec., 1948 
(estimated) 


Aug., 1948 
(estimated) 
Oct., 1948 
(estimated) 
Apl., 1948 
(estimated) 
Mar., 1948 
(estimated) 
May, 1948 
(estimated) 
Jan., 1948 
(estimated) 


Dec., 1948 
(estimated ) 
Dec., 1948 


Dec., 1948 


Jan., 1949 
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Title of scheme and/or | Consulting engineers or Nature of scheme and notes. | Main [Estimated Date of | Date of 











purchasing authority. | supervising authority. contractors. cost. starting. |completion. 
HARBOURS AND DOCKS (continued) £ 
HOME 
Klectric lifts in ware-| Mersey Docks and Har-} Installation of thirty-two goods lifts, three} Direct labour and} 167,600 | Nov., 1945} 1950 
houses bour Board goods-passenger lifts and nine transporters in Wm. Wadsworth | | 
| dockside warehouses and Sons, Ltd. | 
Gladstone-Hornby Lock Ditto War-damage repairs to wall, floor and cill of} Direct labour ... ...| 150,000 | Nov., 1945] June, 1948 
lock 
Wool Warehouse ...... Ditto Reconstruction of war-damaged portions ..._ ...| Direct labour, Red-| 60,900 | May, 1946) Nov., 1948 
path, Brown and 
Co., Ltd., and/| 
Robertson  Build-} 
ing Service 
Timber Storage Ground, Ditto Laying out timber storage ground, including rail] Sir Alfred McAlpine| 53,000 | Oct., 1946) Dec., 1947 
Seaforth tracks and roadways | and Son, Ltd. 
Canada Graving Dock ... Ditto Electrification of pumping machinery... ... ...| Direct labour and| 49,700 | Oct., 1945) Apl., 1948 
| Gwynnes Pumps, 
Ltd. 














South Shed, Canada Ditto War-damage repairs to No. 1 Section ... ..| Direct labour, Red-| 42,100 | Sept., 1947 1949 
Branch Dock No. 1 | path, Brown and 
| Co., Ltd., and 
| -Kobertson Build- 
| ing Service 
Riverside Railway | Ditto Reconstruction of war-damaged portions ..._ ...| Direct labour, Fran-| 33,800 | Nov., 1946) Apl., 1948 
Station cis Morton and Co., } 
Ltd., and Robert- | 
son Building Ser- | 
vice 
Bramley-Moore Hydrau- Ditto Installation of electrically-driven turbine pumps,| Direct labour and} 28,600 | Sept., 1947] Dec., 1949 
lie Power Centre | &e. | Mather and Platt, | } 
| Ltd. | | 
Dingle Bank Estate ...| Ditto Modifying and providing additional road andj Direct labour ......| 21,300 | June, 1947] June, 1949 
rail access to oil installations 
Albert Warehouse oe Ditto War-damage repairs to No. 3 Block ... ... ...| Direct labour, Red- 16,800 | Feb., 1947) Nov., 1948 
path, - Brown and 
Co., Ltd. and 
Robertson Build- | 
ing Service | | 
Penmaenmawr_ and] G. A. Maunsell and Part-} Reception and distribution of granite products .../ Arthur Monk and Co.,| 40,000 | 1946 | 1947 
Welsh Granite Co’s.{ ner Ltd., Padgate 
Stone Storage Bunker, | | | 
Liverpool Docks 
Associated Portland Ce-| Sir William Halcrow and| Reconstruction of Swanscombe Coal Wharf... ...| Charles Brand and 75,000 | 1946 | 1947 
ment Manufacturers, Partners | Son, Ltd. 
Ltd. 
























iv 
Title of scheme and/or 
purchasing authority. 


HOME 
Sark, Maseline Harbour, 
Island of Sark 


Regent’s Canal Dock. 
N.W. Quay, Grand 
Union Canal Company 


FOREIGN 
Caribbean Petroleum Co..,} 
Maracaibo, Venezuela| 
East Africa Ground Nuts} 
Scheme 


Lagos Harbour. 
Agents, Nigerian 
Government 

Litto 
Ditto 


Crown! 


HOME 
Liverpool Street - Shen -| 
tield Electrification 
Ditto 
Ditto 
New Holland 


Grantham Slip... ....| 


Woodhead Tunnels 


Thames Wharf, Canning 
Town 
Bethnal! Green and 


Coborn Road 
Sheffield (Lumley Street) 





THE ENGINEER 


Consulting engineers or | 
supervising authority. 


Coode, Vaughan-Lee, | 
Frank and Gwyther 


Ditto 
G. <A. Maunsell and 
Partner 
Coode, Vaughan - Lee, 


Frank and Gwyther 
Ditto 


Ditto 
Ditto 


London and North Eas- 
tern Railway 
Ditto 


Ditto 


Ditto 
Ditto 
Ditto 
Ditto 
Ditto 


Ditto 


CIVIL ENGINEERING 


Nature of scheme and notes. 


CONTRACTS 


Main 
contractors. 





HARBOURS AND DOCKS (continued) 


(This work} 
1946, 


Breakwater ; approach road, tunnel. 
was held up from January, 1941, to June, 
due to the German occupation of the Channel 
Islands.) 

Demolition and rebuilding of displaced quay} 
wall 


Twin slipways for repair of lake vessels 


Port works at Mtwara... 


Construction of 4000-ton suction dredger 


Construction of 2500-ton suction dredger 
Construction of twin-screw grab dredger 


RAILWAYS 


Ilford cleaning shed, construction of foundations, 
substation, sand drier, &c. 
Ilford running shed, construction of foundation 


walls, &c. 
Liverpool Street and Bethnal Green—recon-| 
struction of Wheler Street and Brick Lane 


overbridges Nos. 13 and 18. 


Reconstruction of western portion of pierhead ... 
of 


Removal of material, construction stone 


counterforts and provision of drainage 
Repairs to tunnels .. ; LON ES 
Reconstruction of east end of wharf 


Reconstruction of Grove Road bridge No. 40 


Reconstruction of retaining wall ... 


Sir Lindsay 


son and Co., Ltd. 


W. and ¢. 
Ltd. 


French, 





Parkin-| 


Arthur Monk and Co.,) 


Ltd., Venezuela 
Balfour, Beatty and 
Co., Ltd. 

Wm. Simons, Ltd. 
Ditto 
Priestman Bros., Ltd. 
W. and C. French, 

Ltd. 
D‘tto 
Ditto 
A. Jackaman = and 
Son 
W. and C. French, 
Ltd. 
Balfour Beatty and 
Co., Ltd. 
W. and C. French, 
Ltd. 
Ditto 


Wellerman Bros. 





Feb. 





13, 1948 





















Estimated| Date of Date of 
cost. starting. |completion. 
prerr | 
£ 
46,000 | June, 1938) Apl., 1948 
40,000 | Dec., 1946) June, 1948 
| 
140,000 | 1948 1948 
| 
600,000 | Sept., 1947] Sept., 1950 
540,000 | Sept., 1946) Feb., 1948 
| | 
475,000 | Sept., 1946) July, 1948 
55,000 | Apl., 1947) Mar., 1949 
25,960 | Dec., 1946 
77,002 | Oct., 1947! 
30,767 | Dec., 1947 
| 
28,541 | Mar., 1946 
50,000 | June, 1946] Oct., 1947 
56,000 | Aug., 1946) Apl., 1947 
10,139 | Aug., 1947 
23,798 | July, 1947] 
12,243 | Dee., 1947) 
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Consulting engineers or 
mpere ising eumneity: 


Title of scheme and/or | 
purchasing authority. oS 





} 


HOME | 
Grangetown Develop-| L.N.E.R. 
ment. I.C.1., Ltd. 
Silloth : Timber Jetty ... Ditto 
Forth Bridge Railway .... W. Y. Sandeman ... 
Mallaig Pier W. Y. Sandeman 


L.N.E.R. 


Camlachié, Glasgow Ditto 

Monktonhall Viaduct, Ditto 
Inveresk 

Glasgow : Dundas Street} Ditto 


and North 
Street Bridges 
Portsmouth Harbour 


Hanover} 


M. Robertson 


Charing Cross Bridge Ditto 
Between Elephant and Ditto 
Castle and Blackfriars 
Junction 
Shepton Mallet Ditto 
| 
Vauxhall Ditto 
London West Division ... Ditto 
Southern Division Ditto 
Clapham Junction... Ditto 
Ashford Area Ditto 
Berrylands Ditto 
Canterbury Area Ditto 


Southern Railway. V. A. 


CIVIL ENGINEERING CONTRACTS 





Nature of scheme and notes. 





RAILWAYS (continued) 
Construction of two new bridges... ... ... «..| 
| 


Repairs to jetty and strengthening of sheet piling| 
Renewal of bearings and re to Forth — 
approach viaducts 


Repairs to pier, jetty and fish wharf 


Reconstruction of retaining wall ... 
Reconstruction of spandril walls and parapets ...| 


Renewal! of steel superstructures ... 


Reconstruction of station, stage 2 


Restoration of span 4 (war-damage) 


Reconstruction of deck to bridge No. 402 .,. 


Repairs to bridges ... 

Strengthening of South Lambeth Bridge No. 
A.32 

Repairs to various bridges 


Removal of defence works 
Drainage of carriage cleaning sidings 


Removal of defence works 
Construction of two retaining walls 


Removal of defence works 


Main 
contractors. 


Dorman, and 
Co., Ltd. 

Mr. Ivan Tait ... | 

Sir William Arrol and 


Co., Ltd. 


Long 


Whatlings, Ltd. 


H. M. Murray and 
Co., Ltd. 


Mr. Ivan Tait ... 


T. Gebbie 
Ltd. 


and Co., 


Dorman, Long and 
Co., Ltd.; Wm. 
Cowlin and Son, 
Ltd., and Demoli- 
tion and Construc- 
tion Co., Ltd. 

Askham and Palin, 
and Joseph West- 
wood and Co., Ltd. 

Cleveland Bridge and 
Engineering Co., 
Ltd. 

W. Cowlin and Son, 
Ltd. 

Arthur Foster ... 


R. Robinson and Co., 
Ltd 

Cementation Co., Ltd. 

W. H. Gaze and Son, 
Ltd. 

Demolition and Con- 
struction Co., Ltd. 
R. Robinson and Co., 
(contractors), Ltd. 
A. Waddington and 

Sons, Ltd. 


-THE 








ENGINEER 


Estimated| Date of 
cost. | starting. 
£ 
12,300 | 1947 
25,000 | Mar., 1948 
91,000 | Jan., 1946 
25,000 | Oct., 1947 
| 

11,400 | Oct., 1947 
10,500 | Aug., 1946 
26,800 | Sept., 1947) 
180,288 | Aug., 1946 
101,574 | May, 1946 
18,158 | Feb., 1946 
57,000 | Feb., 1946 
10,012 | May, 1946 
93,000 | Jan., 1946 
66,747 | Sept., 1946 
13,764 | Dec., 1946 
11,155 | May, 1947| 
14,712 | Jan., 1947 
14,620 | Oct., 1947 





Date of 


|completion. 


1948 
1948 
Dec., 1947 


1948 


1948 
Aug., 1947 


1949 


Sept., 1947 


Sept., 1947 


Sept., 1947 


Dec., 1947 
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Title of scheme and/or F 
purchasing euthority. 





HOME 
Central Line, Eastern ex- 


tension ; Ilford Tube,| 
London Passenger) 
T Board 


Leicester Square Pass- 
ageway, London Pas- 
senger Transport 
Board 

The Railway Executive, 
Eastern Region 


FOREIGN 
Burma Railways 








Ditto 


Ditto 


Ditto 


Ditto 


Ditto 
Ditto 
Ditto 
Ditto 


Ditto 


HOME 


Consulting engineers or 
pare ising cay. 


Mott, Hay and Anderson 


| 
and 


| 


| 


Sir Wm. Halcrow 
Partners 
Sir Wm. Halcrow and) 


Partners, G. B. Barton! 


Palmer and 


Rendel, 
Tritton 


Ditto 


Ditto 


Ditto 


Ditto 


Ditto 
Ditto 
Ditto 
Ditto 


Ditto 





| 


Newhaven and Seaford! Sir William Halcrow _ 


Sea Defence Commis- 
sioners 


Partners 


CIVIL ENGINEERING CONTR 





Nature of scheme and notes. | 
} 


RAILWAYS (continued) 
Sundry engineering works 
Interchange passage 
Thurgoland tunne! ... 


Steelwork for reconstruction of Gokteik Viaduct 


30/100ft spans, 1/125ft span, 3/93ft spans ... 





Locomotive round house, Malagon 


Locomotive sheds, Insein 


Plate girder deck spans, 40ft and 60ft clear... 


15/100ft spans... 


10 /60ft half-through spans 


15/100ft half-through spans... 
Reconstruction of Ava Bridge, temporary stee!- 


work 
Locomotive running sheds, various sites 


SEA DEFENCE WORKS 





Strengthening of sea wall, construction of groynes 
and other works 


ACTS 


| Braithwaite and Co. 


Main 
contractors. 


EdmundNuttall,Sons, 
and Co. eee 
Ltd. 


Mitchell Bros., 
and Co., Ltd. 


John Cochrane and 


Sons, Ltd. 


Cleveland Bridge and 
Engineering Co., 
Ltd. 

Cargo Fleet Iron Co., 
Ltd. 
Tees-side 
Engineering 

Ltd 


Bridge and 
Co., 


P. and W. MacLellan, 
Ltd. 


| Cleveland Bridge and 


Engineering Co., 
Ltd. 
Ditto 
Patent Shaft and 
Axletree Co., Ltd. 


Ltd. 
Head, Wrightson and 
Co., Ltd., 
Alex. Findlay and Co., 
Ltd. 


Demolition and Con- 
struction Company, 
Ltd. 











Sons, | 


i 


Feb. 13, 1948 
Estimated| Date of Date of 
cost. starting. |completion. 
| £ 
| 11,104} May, 1947] Nov., 1947 
| 
23,876 | Jan., 1947] Oct., 1947 
| 90,000 1946 1948 
| 
| 56,709 | Feb., 1947 - 
87,827 | Mar., 1946] Dec., 1947 
| 18,932 | Oct., 1946|Karly 1948 
84,857 | Apl, 1946)Early 1948 
14,534 | June, 1947 
| 48,286 | July, 1947 
13,968 | Sept., 1947 
| 
49,253 | Aug., 1947 - 
| 10,022 | Nov., 1946|Early 1948 
| 39,932 | Feb., 1946|Early 1948 
| 
| 
270,000 1946 1950 
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Title of scheme and/or 
purchasing authority. 
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Consulting engineers or 
supervising authority. 


Main 
contractors. 


Nature of scheme and notes. 


Estimated! 


cost. 


Date of 
starting. 





Date of 
completion. 









HOME 

Chelsea Embankment 

River Wall 

River Nene Catchment 
Board 

Lee Conservancy Board 


Ditto 


Lee Conservancy Catch- 
ment Board 


Mersey Docks and Har- 
bour Board 


HOME 
Elimination of Level 
Crossings, Essex 
County Council and 
L.N.E.R. 

Ditto 

Ditto 


Deptford Creek Bridge 


Removal of Emergency 
Thames Bridges 


Joint County Councils of 
Northumberland and 
Durham 


FOREIGN 
Burma P.W.D. 








L.C.C. 


River Nene Catchment 
Board 


Lee Conservancy Board 
Ditto 


Lee Conservancy Catch- 
ment Board 


Mersey Docks and Har- 
bour Board 





Rendel, Palmer and 
Tritton 
Ditto 
Ditto | 
| 
L.C.C >| 
Ditto 


Mott, Hay and Anderson 


Rendel, 
Tritton 


Palmer and 








RIVER IMPROVEMENTS 
Wilson Lovatt and) 

Sons, Ltd. | 
Direct labour ... ... 


Reconstruction of about 100ft of river wall 
demolished by enemy action 

River wall at North End, Wisbech, .1000ft long 
steel piling 

Widening of navigation and new walling ..._ ...| 





W. and C. French, 
Ltd. 
Piling of navigation following flood damage veel Ditto 


Diversion of rivers and improvements to channels} Howard Farrow and 
W. and C. French, 
Ltd. 

Construction of training walls in sea channel] Direct labour ... 

approaches to River Mersey | 
ROADS, BRIDGES AND TUNNELS 


Railway bridge, widening of highway and pede-| A. Waddington and 


strian subways, High Street, Wanstead Son, Ltd. and 
John Cochrane and 
Sons, Ltd. 


A. Jackaman and Son, 
Ltd., and W. and C. 
French, Ltd. 

W. and C. French, Ltd 


Railway bridge and viaduct, footbridge and 
pedestrian subway, George Lane, Woodford | 


Railway bridge and approach roads, pedestrian 
subway, Grove Green Road, Leytonstone 
Replacement of existing bridge damaged by 
enemy action by new opening bridge, 70ft 
wide, with dual carriageways, each 20ft wide, 
5ft central reservation and two 12#ft ction 


Cleveland Bridge and 
Engineering Com- 
pany, Ltd. 





ways, span 70ft. Work includes construction 
of temporary opening bridge 


Removal of three emergency bridges andj Peter Lind and Co., 








of forty-two N.F.S. pump installations on| Ltd. 
timber piled platforms adjacent to all Thames 
bridges between London and Kew 
Tunnels under River Tyne : Contract No. 1,) Charles Brand and| 


pedestrian and cyclist tunnels and re Son, Ltd. } 
| 


Callender-Hamilton bridges, various spans, 36tt| Painter Bros., Ltd. 
to 140ft, altogether about 120 spans | 





£ 
12,000 
53,000 
25,000 
50,000 


14,000 


..13,000,000 


69,000 





Aug., 1947 
Jan., 1947 


May, 1946 


Aug., 1947 


July, 1923 


Aug., 1939 


104,000 | Apl., 1940 
| 


24,000 | Apl., 1940 


300,000 | Mar., 1947 


100,000 


550,000 


120,000 





Sept., 1947 


Sept., 1947 


Feb., 1946 
































Feb., 1948 


Oct., 1947 





| Feb., 1948 


Sept.,1948 


Sept.,1948 


Sept.,1949 





| Mar., 1949 
| 


| 


Feb., 1949 


Early 1948 
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vill 


Consulting engineers or 
supervising authority. 


Title of scheme and/or 
purchasing authority. 


FOREIGN 
Baghdad Railway Bridge: 
Iraq Government 


Coode, Vaughan - Lee, 
Frank and Gwyther 


Euphrates Railway Ditto 
Bridge : Iraq Govern- 
ment 
Lesser Zab Railway Ditto 
Bridge : Iraq Govern- 
ment 
HOME 
Kingston : Kingston-, Coode, Vaughan - Lee, 
upon-Thames Borough Frank and Gwyther ; 
Council Preece, Cardew and 
Rider. 
Ditto Ditto 
Birkenhead County) Merz and McLellan and 
Borough of Birkenhead Sir Alexander Gibb and 
Partners 
Meaford: North West Ditto 
Midlands J.E.A. 
West Ham B : Ditto 
County Borough of 
West Ham 
Blackwall Point : South Ditto 
Metropolitan Electric 
Light and Power Com- 
pany 
Braehead : Glasgow Cor- Ditto 


poration 

Peterborough City of 
Peterborough Corpora- 
tion 


Sir Alexander Gibb and 
Partners 

















Feb. 13, 1948 





Date of Date of 
starting. jcompletion. 








CIVIL ENGINEERING CONTRACTS 
Nature of scheme and notes. Main |Estimated 
contractors. | cost. 
ROADS, BRIDGES AND TUNNELS (continued) £ 


Railway and road bridge over River Tigris ;| Holloway Bros. 





piers, abutments, approach viaducts, five} don), Ltd. 
bridges over in connection with railway! 
approach viaducts 

Railway bridge over River Euphrates; _ piers, Ditto 180,000 
abutments 

Railway bridge over River Lesser Zab; _ piers, Ditto 130,000 
abutments 

POWER STATIONS 

Steel and concrete foundations ; R.C. chimney ;, Chas. Brand and Sons. 850,000 
steel and brick building; circulating water Ltd. 
culverts ; coal wharf and storage 

Extension to power station; duplication of! Ditto 400,000 
main building 

Road and rail access works. power station) Sir Alfred McAlpine) 1,270,000 


Ltd. ; 
and 


and Son, 
Chas. Brand 
Sons, Ltd. 


buildings, river works 


Power station and auxiliary works, access roads) G. Perey Trentham,| 1,095,000 
and railways, cooling towers, chimneys Ltd. ; Holloway!| 
Bros. (London), 
Ltd.; Davenport 


Eng. Co. ; Custodis 
(1922), Ltd. 


Foundations and wharf reconstruction, cooling) Taylor Woodrow, 620,000 
towers Const., Ltd.; J. L. 
Kier and Co. 
Switch house, sub-station, demolition and founda-| Holloway Bros. (Lon-| 310,000 


_ tions don), Ltd.; Peter 
Lind and Co., Ltd. 


John Mowlem = and/1,500.000 
Co., Ltd. 

Percy Trentham, 
Ltd., and others 
not yet settled 


Power station, river works 


Reconstruction of station. new power) G. 200,000 


house buildings 


power 


(Lon-| 962,000 | Nov., 1945 


June, 1949 





Jan., 1946) Apl., 1949 
| Jan., 1946) Nov., 1948 
| Jan., 1945) July, 1948 
| 
Jan., 1947/Early 1949 
1946 
1945 - 


Sept., 1946 


1946 


Sept., 1946 


Dec., 1947 
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‘Title of scheme and/or | Consulting engineers or Nature of scheme and notes. Main melee Date of | Date of 
purchasing authority. | supervising authority. | contractors. cost. starting. \completion. 
a | | 
POWER STATIONS (continued) | { | 
HOME | 
Skelton Grange ..... ...| Merz and McLellan and] Access railway and sidings. foundations... sal Holloway Bros. (Lon- 178,000 | July, 1947) 
Sir Alexander Gibb and don), Ltd. ; Harold| 
Partners Arnold and Son, 
Ltd. | 
Poole : Bournemouth and| Mott, Hay and Anderson;| New power station, civil engineering works up| Sir Robert’ McAlpine|1,650,000 | Aug., 1946) July, 1949 
Poole Electricity Sup- Merz and McLellan to floor level and Sons a ns . 


ply Company, Ltd. Ltd. 








| IRRIGATION AND ASSOCIATED WORKS | 


FOREIGN | 
Habbaniyah Flood Re-| Coode, Vaughan - Lee, Inlet channel and regulator into Lake Hab-| 


Balfour, Beatty and/1,700,000 | Nov., 1946] 1950 


lief : Iraq Government| Frank and Gwyther baniyah ; escape channel and regulator | Co., Ltd. 
Esna Barrage Remodel-| Sir M. MacDonald and) Extension of floor in masonry with cut-offs in| Sir Lindsay Parkinson £E 
ling Works, Egyptian Partners steel piling and concrete to increase working and Co., Ltd. 2,000,000 | Nov., 1945) Nov., 1947 
Government head to 4- 90m. £E 
Ditto Ditto Esna Barrage swing bridge ... ... ...  «-.| Ditto 60,000 | July, 1947| Dec., 1947 


(Ironwork only) 


WATER SUPPLY | 


HOME 

Derwent Valley Water) G. H. Hill ‘and Sons! Impounding reservoir... ...... ... ... ...| Richard Baillie and} 850,000 | Jan., 1936 1948 
Board : Ladybower| (Manchester) | Sons, Ltd. 

Reservoir | | | 

South Staffordshire! Ditto | Ditto | John MowlemandCo.,| 850,000 1947 1952 
Waterworks Company:} Ltd. | 
Biithfield Reservoir 

Huddersfield = Corpora-) Ditto Ditto Lehane, Mackenzie! 750,000 1946 1951 
tion : Digley Reservoir! and Shand, Ltd. 

Staffordshire Potteries) Ditto Trunk mains; bore-holes ves ees vee eee] Whittaker Ellis, Ltd.,) 220,000 1947 1948 
Water Board: Peck-| | E. Timminsand Sons,| 45,000 1947 - 
forton Scheme } Ltd. 

Metropolitan Water] Metropolitan Water | Steel and concrete pressure contact tanks at| J.B. Edwards and Co.| 30,150 
Board Board Bexley, Crayford, and Orpington (subject to| (Whyteleafe), Ltd. 

approval of the Ministry of Health) 

Ditto Ditto | Sinking well at Bexley and driving headings to| Le Grand, Sutcliffand| 38,000 | May, 1948) 1949 
| | connect to existing bore-holes Nos. 1 and 2. | — Gell, Ltd. 

Ditto Ditto | 54in conduit, distributing reservoir to Hampton William Moss vee 47,000 | June, 1946) 1948 
Sons, Ltd. | | 
Ditto | Ditto Reconstruction of low level slow sand filter} Direct a 196,000 | Mar., 1947) 


beds, Hampton Works : | | 
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Title of scheme and/or 
purchasing authority. 


Consulting engineers or 
supervising authority. 





CIVIL ENGINEERING CONTRACTS 


Nature of scheme and notes. 





Feb. 





13, 1948 








Main 
contractors. 


Estimated 


cost. 


Date of 
starting. 





Date of 
completion. 











HOME 
Metropolitan 
Board 


Water 


Ditto 


Ditto 


Ditto 


Ditto 
Litto 


Ditto 


Coventry Corporation 


Severn Water Scheme | 


Ditto 
Ditto 
Ditto 
States Water Board, 
Guernsey 


i] 

| Binnie, Deacon and Gour- 
| 
| 


Metropolitan Water 


Board 





Ditto 





Ditto 


| Ditto 


Ditto 
Ditto 


Ditto 


ley and Herbert Lap- 
worth Partners 


| Ditto 
| Ditto 


Ditto 


T. and C. Hawksley and 
Sir William Halcrow 
and Partners 





| Laying 2200 yds of 18in main from Queen Anne 


Reconstruction of filter beds Nos. 5 and 11 at 
| Construction of four additional secondary filter 


| Experimental filtration plant, Kempton Park 


| Valves and fittings ... 


WATER SUPPLY (continued) 


Sunnyside Pumping Station... 


Interim scheme of reconstruction, Lee Bridge 
works (construction of a contact tank, instal- 
lation of electrical pumping plant in a new 
building, mains and connections) 





Improvement of supply to Enfield, Cheshunt,| 
and Southgate; laying 24in connection and} 
1400 yds of 24in main 


Avenue, Beckenham, to Bromley Common 


Sugbiton works 


beds at Walton Works 





Works 


Steel pipes 
| 
| 
| 


Laying section of Severn aqueduct, 27in steel| 
main, about 7 miles long 

Meriden No. 2 covered service reservoir, con- 
crete construction 25ft deep, capacity 10 m.g. 


St. Saviour’s Dam ... 








F. R. Hipperson and 
Son, Ltd.; W. H. 
Allen, Sons, and 
Co., Ltd. 

Braithwaite and Co., 
Engineers, Ltd.; 
Hathorn, Davey 
and Co., Ltd.; F. 
R. Hipperson and 
Son, Ltd.; William! 
Press and Son, and 


direct administra- 
tion | 
William Press and/ 
Son 
J. B. Edwards and 
Co. (Whyteleafe), 
Ltd. 


Direct administration 


John MowlemandCo., 
Ltd. | 

Paterson Engineer- 
ing Company, Ltd.; 
Candy Filter Com- 
pany, Ltd.; J. B. 
Edwards and Co. 
(Whyteleafe), Ltd. 

South Durham Steel 
and Iron Company, 
Ltd. 


Glenfield and Ken- 
nedy, Ltd. 


Direct labour ... ...| 





Gilbert-Ash, Ltd. ...| 


| 


Pauling and Co., Ltd. 





£ 


108,000 


183,700 


38,000 


21,500 


40,000 
345,000 


55,000 


512,000 


24,000 
45,000 


93,000 


280,000 





May, 1947 





Apl., 1946 





| 


Mar., 104s 


Oct., 1947 


Feb., 1947 


Oct., 1947 





Feb., 1947 





Jan., 1947| 


| 


| Jan., 1947 
| Sept., 1947} 


Mar., i947 


1946 











1948 







1948 


1948 


1948 


1949 
Oct., LY50 


1948 








Feb. 13, 1948 
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| 
Title of scheme and/or | Consulting engineers or Nature of scheme and notes. Main Estimated| Date of | Date of 
purchasing authority supervising authority | contractors. cost. starting. jcompletion. 
i 
| | 
WATER SUPPLY (continued) £ | 
HOME 
Mourne Mountains} Binnie, Deacon and} Aqueduct 53in internal diameter and approxi-| McLaughlin and Har-| 155,000 | Jan., 1947 — 
Scheme : Belfast City Gourley mately 4# miles in length, and screening vey, Ltd., Belfast 
and District Water chamber | 
Commissioners | 
Ditto Ditto Intake works in the Annalong Valley, and tunnel] A. M. Carmichael,| 200,000 | Sept., 1947 a 
to Silent Valley reservoir, approximately 2}/ Ltd. 
miles in length and 7ft 9in by 6ft internal) | 
dimensions 
Meppershall Scheme : Ditto Three bore-holes approximately 230ft deep | George Stow and Co.,| 39,000 | Aug., 1947 — 
Biggleswade Water Ltd. 
Board 
Higham Ferrers and Ditto Laying approximately 12 miles of 12in to 4inj Winton Hayes, Ltd....) 20,000 | Sept., 1947 —_ 
Rushden Water Board diameter spun iron pipes x 
Birmingham Corporation| Sir William Halcrow 9 Dam across River Claerwen ... Edmund Nuttall,|1,500,000 1946 | 1951 
Water Department Partners Sons and Co. (Lon- 
don), Ltd. 
St. Ives R.D. Water Sup-| Howard Humphreys soil Mains and reservoir... Stamford Construc- 24,000 | Dec., 1947. 
ply Sons | tion Company | 
| 
DRAINAGE AND SEWAGE WORKS 
HOME 
Colne Valley Sewerage! Sandford Fawcett and| Completion of seven sedimentation and storm| John Howard and/ 99,580 | Nov., 1946 — 
Board , Partners | _ water tanks and eight aeration tanks Co., Ltd. 
Ditto Ditto | Main pumping station Ditto | 54,037 | Aug., 1946 — 
Ditto | Ditto | Completion of power house, fuel oil store, &e. G. Perey Trentham| 55,800 | June, 1946 — 
and Co., Ltd. 
Ditto | Ditto | Sludge pumping station, twelve final settlement] Hussey, Egan and/| 231,780 | May, 1946 _ 
| tanks, No. 4 sludge digestion tanks, channels,, Pickmere, Ltd. 
| | &e. } 
Ditto | Ditto | Sewers: 700 yds of 75in dia.; 700 yds of 12in| Kinnear, Moodie and} 103,980 | Aug., 1946 “= 
and 9in dia. ; Guniting and caulking of tunnel} Co., Ltd. 
sewer; manholes 
Ditto Ditto Sewers: 1800 yds of 72in dia. pre-cast concrete) A. Waddington and] 131,758 | Nov., 1946 — 
segment tunnel, Gunite lined; manholes Son, Ltd. 
Ditto | Ditto Sewers: 1460 yds of 72in and 60in dia. partly | 
| in tunnel; 1000 yds of 2lin to 12in dia. ; Ditto | 141,225 | Jan., 1947 
| manholes 
Ditto Ditto Sewers: 2300 yds of 36in to 2lin dia.; man-| W. and C. French,| 56,457 | May, 1947 
holes; 1000 yds of 16in dia. pumping main ;| Lid. 
pumping station 
Ditto Ditto Pumping mains; 3 miles of 48in dia. in steel ; Ditto 110,776 | Dec., 1946 - 
90ft span pipe bridge, 20ft wide over canal 
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Title of scheme and/or 
purchasing authority. 


HOME 
Colne Valley Sewerage 
Board 
Ditto 
Ditto * 
Whickham U.D.C. 
Melford R.D.C. 
Audenshaw U.D.C. 
Ditto 
Bebington Corporation... 
Denton U.D.C. 
Ditto 
Hale U.D.C. 
Hazel Grove and Bram- 
hall U.D.C. 
Swinton and Pendlebury 
Corporation 
South Kesteven R.D.C.... 
Dagenham 


Council 
Luton Borough Council 


Borough 


Ceiriog R.D.C. 
City of Peterborough 
Ditto 


Dunmow R.D.C. 


Sandford 


Consulting engineers or | 
supervising oahasty. 


Fawcett and 


Partners 
Ditto 
Ditto 
Ditto 
Ditto 
G. B. Kershaw and Kauf- 
man 
Ditto 
Ditto 
Ditto 
Ditto 
Litto 
Ditto 
Ditto 
Ditto 
1. D. and D. M. Watson 
Ditto 
Ditto 
Ditto 


Ditto 


Ditto 


CIVIL 


Nature of scheme and notes. 


DRAINAGE AND SEWAGE WORKS (continued) 


Sludge and storm water pumping plant: 


Sewage pumping plant (three contracts) 


Sludge drying and handling equipment 


Storm water sewers ; 
dia. 

Roads, sewers, storm water drains and 
mains for housing sites (two contracts) 


2$ miles of sewers, varying in diameter from 9in| C. V. Buchan and Co., 


to 39in 


2} miles of sewers, Yin to 48in, pumping station 


and rising main 


4% miles of sewers, varying in diameter from) John McGeoch and| 


15in to 78in 


4} miles of sewers, 7in to 45in, pumping station 


and rising mains 


24 miles of sewers, 7in to 36in, and extensions to} 


treatment works 


5} miles of sewers, 9in to 45in, pumping station 


and rising main 


44 miles of sewers, varying in diameter from 9in 


to 2lin 
24 miles of sewers, 9in to 
works 


37 miles water mains, 9in to 3in, and booster! 


stations 
Sewer reconstruction and relaying 


Additional sludge disposal plant and settling! 


tanks 


Sewers and additions to sewage works at Chirk ... 
- Sewers, 6in to 39in, in tunnel and open trench 


. : . . . } 
Preliminary excavation of disposal works’ site 


and flood banks 
Sewerage and sewage disposal 


Hathorn 


3100 yds of 45in to 9in| 


| W. and C. 


27in, and new treatment; 


| Kottler 


ENGINEERIN G _ CONTRACT Ss 


[Estimated| 


cost. - 


c ontractors. 


£ 


Davey and 

Co., Ltd. 

25,576 
5,423 
3,448 


Ditto 


Dorr Oliver Company, | 
Ltd. 

F. M. Willers and Co., 
Ltd. 


19,275 

Frenech,| 36,367 

Ltd. 

74,320 
Ltd. 

Neodox, Ltd. -| 122,874 
| 

203,390 
Sons, Ltd. 

G. Dew and Co., 


Ltd. 93,827 


John MecGeoch and 
Sons, Ltd. 

Yarwood’s (Altrinc- 
ham), Ltd. 

Wm. Eaves and Co., 
Ltd. 

Neodox, Ltd. 


167,574 


141,378 


142,363 


Stamford Construc-} 112,168 
tion, Ltd. 
Cementation 
pany, Ltd. 
W. K. Porteous, Ltd. 
H. C. Janes, Ltd. 


and Heron, 


Com-| 


10,000 


Ltd. 
Ditto 


Campbell and McGill, 
Ltd. 

W. and C. French, 
Ltd. ; Holmes 
Bros., Ltd. ; Camp-) 
bell and McGill, 
Ltd. 


22,000 


19,558 | 


44,925 | 


100,000 | 


14,000 | 
100,000 | 


14,000 | 


Feb. 


13, 1948 





| 


181,380 | 


Date of 
starting. 


Date of 
completion. 


1946 





June, 


| May, 1940 
| June, 1946 
June, 1946 


June, 1947] 


Apl., 
Aug., 
| July, 


| Nov., 


| Aug., 


Dec., 
Dec., 
June, 
| Mar., 

Dec., 
July, 
Apl., 
Nov., 
Nov., 


Apl., 


Sept., 


1946 
1946 
1947 
1946 
1946 
1947 
1947 
1947 
1947 
1947 
1946 
1946 
1946 
1946 


1947 


1946 


| Oct., 1947 


Aug., 1948 
July, 1949 
May, 1949 
Aug., 1948 
Mar., 1956 
Mar., 1950 
Dec., 1948 
Sept., 1949 
June, 1949 


June, 1948 





June, 1948 


| Oct., 1947 
July, 1948 
| Sept., 1947 


Dec., 1948 











Feb. 13, 1948 
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Title of scheme and/or | Consulting engineers or Nature of scheme and notes. Main Estimated| Date of | Date of 
purchasing authority supervising authority. | contractors. | cost. starting. |completion. 
| | | * 
DRAINAGE AND SEWAGE WORKS (continued) | j £ 
HOME | 
Middlesex County Coun-| J.D. and D. M. Watson | Rising main | Bradshaw Bros., Ltd.;| 14,000 | Dec., 1947) June, 1948 . 
ceil | | Turners Asbestos,' 
} Ltd. 
Wortley R.D.C. ..-| Husband and Co. Roads and sewers for housing schemes, and| W. and J. Glossop,| 200,000 Sept., 1947 — 
erection of Airey houses Ltd.; Ben Bailey, 
| Ltd. 
Whiston R.D.C. Ditto Sewers, 9in to 54in, 3 miles, treatment works...) Wm. Moss and Sons, 227,000 | - 
| Ltd. 
Extensions to Izal Fac-} Ditto | Reinforced concrete factory building, railway; Henry Boot and Sons,| 84,000 | 1945 
tory, Chapeltown :| sidings, and road works Ltd. 
Newton Chambers and 
Co., Ltd. } | 
Works Water Supply :| Ditto | River intake, pumping station, and filtration) George Longden and| 170,000 | Oct., 1947) 
Steel Peech and Tozer,| plant. Installed pump capacity, 30 m.g.d.,| Sons, Ltd.; Permu- 
Ltd. filtration capacity, 12 m.g.d. | tit, Ltd. 
Southern High Level! L.C.C. ..| Additional storm water outlet from the Southern] Hussey, Egan and| 18,000 | Nov., 1947| May, 1948 
Sewer No. 1;  Frog-| High Level Sewer No. 1 to the River Wandle Pickmere, Ltd. 
more Storm Relief, By-Pass, consisting of a junction chamber, 200 
Sewer, Buckhold Road! yds of 5ft 6in dia. concrete pipe sewer and an, 
Outlet | outlet chamber | 
Odd Rode Drainage Ex-| Binnie, Deacon and! Construction of sewers and additions to sewage| The En - Tout - Cas 24,000 | Oct., 1947/ — 
tensions: Congleton| Gourley disposal works Company, Ltd. 
Rural District Coun- | 
cil | | 
Wantage and Grove Main| Howard Humphreys and) Sewers 6in to 24in, 9 miles ; treatment works ...| L. J. Speight and| 70,000 | Dec., 1946) Summer, 
Drainage Sons | Partners, Ltd. | 1948 
Wokingham R.D. Main Ditto Sewers 7in to l5in, 8 miles: treatment works:|; W. and C. French, 80,000 | Aug., 1946| Summer, 
Drainage 2 pumping stations | Ltd. | | 1948 
Richmond Main Sewer- Ditto Reconstruction and extension of sewage disposal) Balfour, Beatty and) 500,000 | Dec., 1947] aha 
age Board works Co., Ltd. 
Budleigh Salterton Main Ditto Sewers, 3 miles... --| Hadsphaltic Con-| 25,000 | Jan., 1947| 
Drainage | struction Company} 
Hartley Wintney R.D.C. Ditto Reconstruction sewage disposal works at Odiham| Hadsphaltic Con-| 15,000 | May, 1946} Summer. 
Main Drainage struction Company 1948 
Lydd Corporation Ditto Sewerage and treatment works The Cementation Co.. 13,000 | Oct., 1947 


FOREIGN 


Anglo-Iranian Oil Com-| J. D. and D.M 


pany, Ltd. 


; Watson| Design of sewers, pumping stations and outfall] 
at Abadan 


| 


Ltd. 


Direct labour 





Heep et a 








































Title of scheme and/or 
purchasing authority 
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Consulting engineers or | Nature of scheme and notes 


supervising authority. 











HOME 


of Scotland Hydro-| 
Electric Board 


Mullardoch - Fasnakyle 
Affric project: North! 
of Scotland Hydro-| 
Electric Board 

Tummel-Garry project | 
North of Scotland! 
Hydro-Electric : 

A 

| 


Fannich Project 


Loch Sloy project: North! James W illiamson and) 


of Scotland MHydro-| 
Electric Board 


| 


Morar project: North 
of Scotland Hydro- 
Electric Board 

Hydro-electric improve- 
ments — Ambergate :| 
Richard Johnson and| 
Nephew, Ltd. | 

| 








HYDRO-ELECTRIC WORKS 


Loch Alsh project: North| Sir William Halcrow — Dam, pipeline and associated works 


Sir Alexander Gibb and 


Hydro-electric development, 148,000kW in Perth- 
Partners and Merz and| i 





24,000kW in Ross-| Balfour, Beatty and 


Hydro-electric development, 


, tunnel and pipelines, aqueducts, power| 


station, 130,000kW 


J. A. Leslie and Reid | Low-head power station 600kW ... Whatlings, Ltd 


Husband and Co. Automatic tilting flood control gates ; Wellerman Bros., 


reconstruction of 








Main 
contractors. 










Yivil engineering’ 
works : Richard 
Costain, Ltd. ; pipe 
line : Horseley| 
Bridge and Thomas 
Piggott, Ltd. 

Civil engineering 
works : John Coch- 
rane and Sons, Ltd. 


Cementation Com-/2 
pany, Ltd.; A. M. 
Carmichael, Ltd. ; 
Glenfield and Ken. 
nedy; Geo. Wim-| 
pey and Co., Ltd. ;! 
P. and W. MacLel- 
lan, Ltd.; Wm. 
Tawse, Ltd. 


Co. ; Mechans, Ltd. 
John Bisset and 
Sons; Wm. Tawse, 
Ltd. 


Edmund Nuttall,|3,000,000 | May, 1945 


Sons and Co., Ltd.; 
Balfour Beatty and 
Co., Ltd.; Sir Wm. 
Arrol and Co., Ltd.; 
Hugh Leggat and 
Sons, Ltd.; Glen- 
field and Kennedy, 
Ltd. 





Ltd.; + Glenfield 
and Kennedy, Ltd. 




















_ 000 | - June, 1946 








Feb. 13, 1948 
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Title of scheme and/or 


Consulting engineers or 








Nature of scheme and notes, Main Estimated| Date of Date of 
purchasing authority, | supervising authority. contractors. cost. starting. |completion. 
£ 
MISCELLANEOUS 
HOME 
Works extensions : Husband and Co. Factory buildings, main drainage, water supply ;| Kirk and Kirk, Ltd.,) 330,000 1945 — 
Ferodo, Ltd., Chapel- effluent treatment works; heavy foundations} London 
en-le-Frith 
Patons and Baldwins,| Sir Alexander Gibb and| Site development and civil engineering works} John Laing and Son,|1,000,000 1946 | _ 
Ltd. Partners for new factory at Darlington Ltd. approx. 
Fisons, Ltd. Sir Alexander Gibb and| Site development, piling and civil engineering) Arthur Monk and Co.,| 500,000 1947 1949 
Partners ; G A. work in connection. with new factory at Ltd. | approx. 
Maunsell and Part-| Immingham | 
ner 
Gas storage, distribution, Husband and Co. 100,000 cubic yard excavation and retaining} Wellerman Bros.,} 150,000} 1945 | —- 
and purification} walls to accommodate 3,000,000 cubic foot} Ltd., Sheffield; R. 
scheme : Messrs. gasholder on steep valley side; boosters, and J. Dempster, } 
Samuel Fox and Co., purifiers, and distribution mains, including Ltd. ; Stewarts | | 
Ltd., Stocksbridge | river crossings and Lloyds, Ltd. | 
| 


FOREIGN 


Baghdad Grain Silo : Iraq] ( oode, 


Government 





Vaughan - Lee, 
Frank and Gwyther 








Grain silo of 5000 tons capacity ; foundations, 
R.C. storage bins, steel and brick ees 
machinery ; jetty 





| 
Holloway Bros. (Lon- 
don), Ltd. 














} 
| 
} 
| 





200,000 | Nov., 1946) July, 1949 


| 
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A Seven-Day Journal 


The Wright Brothers Aircraft 
f “Kitty Hawk ” 

Last week it was simultaneously announced 
London and in Washington that the “ Kitty 
wk,” the first engine-driven aircraft to 
, designed and built by the brothers 
ilbur and Orville Wright, which since 1928 
has been exhibited in the Science Museum 
South Kensington, is to be returned to 
the United States. In the will of the late 
“Mr. Orville Wright the aircraft was left to 
" the Science Museum, but it was found that in 
"December, 1943, Mr. Wright had asked the 
then Director of the Science Museum, Colonel 
E. B. Mackintosh, to arrange for the return 
_ of the machine to America, when the times were 
‘less difficult. In his reply to Mr. Orville 
' Wright’s letter, Colonel Mackintosh agreed to 
geturn the aircraft, and this will be done in 
fulfilment of his promise. As recorded in our 
_ obituary notice of Mr. Orville Wright published 
jn our issue of February 6th. arrangements 
were made some time ago by the Museum 
authorities for a replica of the machine to 
be made, and this work was entrusted to the 
de Havilland Technical School. It is now 
approaching completion. The “ Kitty Hawk ” 
was Offered to the Science Museum in 1923 
after a controversy over the recognition of the 
first flight of the first power-driven aeroplane 
to carry a pilot, with the Smithsonian Institu- 
tion, which administers the United States 
National Museum. It arrived in England in 
February, 1928, and was exhibited in the 
Science Museum the same month, in readiness 
for the formal opening of the eastern block of 
the Museum by King George V. Since that 
time it has formed an important exhibit in the 
Museum. In the recent war, however, it was 
dismantled, and in August, 1939, it was placed 
in safety in a deep underground shelter in the 
West of England. The actual date at which 
this historic exhibit will be returned to America 

has, we learn, not yet been decided. 


The Professional Engineers 
Appointments Bureau 


WE have received from the Professional 
Engineers Appointments Bureau of 13, Vic- 
toria Street, Westminster, London, S.W.1, 
a summary of its work during 1947. During 
that year the average number of engineers 
on the register was 634, 127 of whom were 
primarily Civil, 260 Mechanical, and 247 
Electrical engineers. The average of 634 
for 1947 compares with an average of 964 
for 1946. During 1947, 1048 vacancies were 
notified by employers. The income from 
appointment fees increased by 10 per cent 
over last year, and £1179 was received from 
214 engineers. Factors influencing the lower 
number of engineers are the smaller number 
of engineers out of employment and the decrease 
in the Forces demobilisation rate. The average 
age of men on the register increased from 34-4 
to 35-6, and the average age of men placed 
from 30-1 to 31-5. An analysis shows that 
about 10 per cent of the engineers on the 
register are actually out of employment, and 
that most of them are over forty-five years of 
age. In the last quarter of the year there was 
some falling off in the rate at which vacancies 
were being offered. The housing problem was, 
it is stated, a serious obstacle in the filling of 
vacancies, not only in this country but over- 
seas. Since it was founded the Bureau has 
succeeed in filling some fifty overseas posts. 
Although a number of engineers on the register 
are desirous of emigrating to the Dominions, 
the Bureau has had difficulty in finding candi- 
dates to put forward for posts in the Tropics, 
which represent a high proportion of the over- 
seas posts notified. The advisory service has 
been used on a wide variety of subjects relating 
to employment and appreciative replies have 
been received. As already announced, the 
Bureau has been incorporated as a company 
under limited guarantee, in order to avoid the 
possibility of the use of its name being infringed. 


The scope of the Bureau remains unaltered, 
and applications may be received from qualified 
members of the Institutions of Civil, Mechanical 
and Electrical Engineers or persons whose 
qualifications for election to or admission to 
one of those bodies, who have been approved 
by the respective councils. Employers are 
invited to submit details of vacant positions, 
indicating special requirements and stating 
the salary range offered. 


Report on L.M.S. Derailment near 
Bletchley 

THE report of Lieut.-Colonel E. Woodhouse 
to the Minister of Transport on the derailment 
which took place on the Euston-Crewe line 
of the London, Midland and Scottish Railway, 
near Bletchley, about 3.48 p.m. on May 28th, 
1947, has now been published by the Stationery 
Office. The 2.50 p.m. Euston-Manchester 
express, consisting of fourteen bogie coaches, 
was partly derailed when travelling at about 
60 m.p.h. The couplings parted between the 
eighth and the ninth coaches, the two portions 
of the train coming to rest about 820 yards 
apart. In the first portion, all the wheels of 
the rearmost eighth coach, and one pair of the 
coach ahead of it were off the rails, but these 
coaches remained upright and in line. The 
six coaches forming the rear portion were all 
completely derailed, their couplings, however, 
held, and they came to rest in line, leaning to 
the left, against the slope of the cutting in 
which the accident occurred. The bodywork 
did not sustain much damage, and although 
the train was fully loaded, there were no serious 
casualties. Thirty-one passengers complained 
of injury or shock. Lieut.-Colonel Woodhouse, 
in his report, gives a full description of the site 
and track, and the circumstances of the accident. 
The evidence shows that the track was well 
maintained at the point where the buckling 
occurred. The only conclusion which can be 
reached, he goes on to say, is that the sudden 
distortion of the track was caused by the 
extreme heat of the afternoon, probably 
accentuated by the relatively sheltered position. 
It is fortunate, he says, that the derailed 
coaches remained coupled and in line, and that 
they were saved by the side slope of the cutting. 
Ash ballast had been in use for about twenty 
years as a blanket on the underlying clay, and 
its replacement by stone has been under con- 
sideration for some time. The company has 
now started to improve the formation of the 
up and down fast lines. Ash and clay is to be 
removed for about 30 inches below the under- 
side of the sleepers. The bed will then be 
built up of 6in of fine sand, 12in or more of 
sand and gravel ballast, and finally 12in of 
granite ballast beneath the sleepers. The 
raising of the fast lines will allow for a proper 
fall of cross drains leading to a deep drain on 
the up side of the line. The slow lines will 
probably be raised to correspond later on. 


Structural Components for Farm 
Buildings 


THE Minister of Agriculture announced in 
Parliament on Monday last that standard 
designs had been prepared for the main struc- 
tural components of farm buildings, and that 
arrangements had been made for the large- 
scale production of the components from steel 
salvaged from Anderson and Morrison shelters. 
Acting on the recommendations of a Committee 
on Farm Buildings, the Ministry of Agriculture 
set up a working party last October to design 
two standard buildings, to investigate and 
arrange for supplies of materials, and to pro- 
pose arrangements for the manufacture and 
distribution of components. As a result, the 
components now to be made available consist 
of steel roof trusses in two sizes of approxi- 
mately 18ft and 33ft span, and purlins, posts 
and gable beams of reinforced concrete. The 
length of bay provided for in both types of 
truss is 15ft, and the posts have been designed 
to permit heights of 8ft, 12ft and 16ft. In- 


filling must, of course, be such as to suit the 
requirements of the individual farmer and will 
naturally depend upon materials available 
in particular areas. An advantage of the 
scheme for providing these components is 
that it introduces a certain degree of flexibility 
in the design of completed farm buildings, 
and, furthermore, will aid the replacement of 
old buildings, which are not always eminently 
suited to modern farming requirements. The 
Minister of Agriculture said last Monday that 
it was hoped to produce -70,000 of the small 
trusses and 320,000 purlins in 1948-49, that 
the components should be on sale in May, 
and that distribution arrangements provided 
for delivery within seven days of an order 
being placed. He added that building licences 
would, of course, be necessary. 


Electricity Supply Orders, 1948 

Two Statutory Orders relating to electricity 
supply have been made by the Minister of Fuel 
and Power and came into operation on Friday, 
February 13th. The first (No. 223), cited as 
the Electricity Supply (Relaxation of Obliga- 
tions) Order, 1948, has the effect of relaxing 
the obligations imposed generally upon supply 
undertakers by the application of the Electric 
Lighting (Clauses) Act, 1899. The relaxation 
of this Order implies that undertakers are no 
longer obliged (a) to connect and supply 
electricity to premises not already connected 
or (b) to replace lines or meters so as to provide 
for increased supplies. The second Order 
(No. 224), which may be cited as the Electricity 
(Price Control) Order, 1948, purports to pro- 
hibit (a) reductions in charges or rates of 
charge for supplies of electricity, and (b) dis- 
counts and rebates, except that existing dis- 
counts or rebates for prompt payment may, on 
certain conditions, be continued. These con- 
ditions stipulate that the discount or rebate 
shall be at a rate not exceeding 5 per cent of 
the sum discharged, or at any greater rate 
which has been continuously allowed by the 
undertaker for not less than three years. 
Exceptions may be made to this price control 
order by licence. 


Proposed York-Northallerton Line 
Improvements 

DuRING a recent visit to the North-Eastern 
Region of British Railways, Sir Cyril Hurcomb, 
Chairman of the British Transport Commission, 
announced that consideration was being given 
to the widening of the York-Northallerton 
main line. Such a widening would consider- 
ably improve train running facilities in the 
North-Eastern Region, for, in addition to 
a heavy mger service, the main line 
carries the whole of the region’s freight traffic 
between Scotland, Tyneside and Tees-side 
and the south. The importance of increasing 
the running facilities over this section of the 
main line has long been recognised, and the 
ideal in view has always been the provision of a 
route between Tees-side and York independent 
of the route between Newcastle and the North 
and York. This, in turn, has been part of a 
co-ordinated plan which includes the remodel- 
ling of York passenger station and the provision 
of a new goods yard at York. An additional 
line for 4? miles from Pilmoor to Alne and a 
further line over the Ouse at Skelton are now 
planned so as to eliminate the two bottlenecks 
between Northallerton and York and enable 
the maximum benefit to be secured from the 
widenings previously carried out. The work 
at Skelton will involve “building an addi- 
tional line immediately north of Skelton Bridge, 
to cross the main lines by means of a “ fly- 
under,” and thereafter continue into the York 
marshalling yards over the River Ouse, where 
a new bridge will be constructed. It is 
proposed to equip the new lines with colour- 
light signals of the three and four-aspect 
automatic and semi-automatic searchlight 
type, and the lines themselves will be track 
circuited throughout. 
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The Crowsnest Line, C.P.R. 


By EDWARD H. LIVESAY 


No. 


NYHE Canadian Pacific Railway has two 

routes through British Columbia from 
the prairie to the coast ; this fact is not per- 
haps as widely known as it might be. Trans- 
continental travellers generally keep to the 
main line, and the alternative route, the 
Crowsnest, is seldom brought to their atten- 
tion, though it is well worth closer acquaint- 
ance if for no other reason than to enjoy its 
scenic grandeur, which over some sections 
fully equals, if it does not exceed, that of the 
better-known main line. But if time is of 
value one is well advised to follow the well- 
beaten track to the north, through Calgary, 
Field, the Kicking Horse Pass, and so on, over 
which speeds are higher and operational 
difficulties fewer (Fig. 1). A trip through 


I 


boundary ; so, to nip his schemes in the 
bud, to “ get in on the ground floor,” and 
incidentally benefit the C.P.R., Van Horne 
bought up the charters of various discon- 
nected local lines, surveying an additional 
route through the Rockies to link them up, 
keeping as close to the International 
boundary and as far away as possible from 
the main line roughly 100 miles to the north. 
Poring over a map with Bruce, the engineer 
surveyor, Van Horne pointed to Hill’s 
menacing branches, creeping up towards 
the 49th Parallel. ‘‘ Look at them!” he 
said, “‘like hungry hounds ready to jump 
in!” At all costs Hill must be checkmated, 
and he was—by the expenditure of about 
£4,000,000. It is probable that more 
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the Kootenay River, and was found in other 
places, too, though I imagine it has been 
mostly cleaned up by this time. However, 
there is always the possibility of new strikes, 
and hope springing eternal in the human 
breast, prospectors still hunt perseveringly 
for the yellow rubbish, despite that on 
extraction it only seems to go promptly to 
earth again in the vaults at Fort Knox. 
British Columbia is a big place, and gold an 
irresistible lure ; no doubt further deposits 
will be found some day. They had better 
enlarge those vaults. 

Coal was found in great quantity, and of 
good quality, particularly the Crowsnest 
beds, which are 125ft thick; the resulting 
coke is excellent. Silver was discovered at 
Nelson, and _silver-lead-zinc deposits at 
other places, a very large smelter at Trail 
dealing with them all. Other considerable 
industries were started, and in the early 
’nineties fruit-growing on irrigated land 
became a big thing in the Okanagan country, 
large sums being made out of apples, in par- 
ticular. Not, of course, by the growers ; that 
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British Columbia by the Crowsnest, however, 
made largely in the cab, brings vividly before 
one the fascination of the terrain it traverses, 
and from this vantage-point, sometimes 
looking down a thousand or more feet into 
a rock-strewn valley, one has a tendency to 
muse on the vicissitudes of life ; to remember 
that trains have been known to stray from 
the path laid down for them in the Crowsnest 
country, and that the result of such a lapse 
is likely to be unpleasant, should history 
repeat itself. 

The inception of the Crowsnest line is of 
interest, arising as it did from the fact that 
two dogs had designs on the same bone. 
The canines concerned were J. J. Hill, con- 
trolling the Great Northern (U.S.A.), and 
Sir William Van Horne, of the Canadian 
Pacific, rival constructional railway mag- 
nates during the declining years of the 
last century. The grain and lumber 
traffic over the former route having been 
found insufficient to make it pay, Hili cast 
covetous eyes on the mineral possibilities of 
southern British Columbia, at that time— 
the 1890s—principally gold and coal. With 
a view to tapping these prospective revenue- 
producers, Hill projected and ran branches 
northward towards the American-Canadian 
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“menacing branches’ were projected than 
were subsequently built, but no doubt the 
mere threat of their coming into being on the 
completion of the G.N.R., which took place 
in 1893, had a great deal to do with Van 
Horne’s determination to consolidate and 
complete the Crowsnest. 

The Crowsnest Pass provided the only 
feasible route through the Rockies near the 
boundary, and fortunately it was consider- 
ably more roomy than the Kicking Horse 
Pass used by the main line, which was so 
narrow that, until the construction of the 
Field Spiral Tunnels in 1909, “ The Big Hill,” 
with its 1 in 22 gradient, gave the best lay-out 
that could be plotted within the confines of 
the more northerly gateway. The maximum 
gradient through the Crowsnest Pass is only 1 
in 100, as against the present 1 in 45 of the 
Kicking Horse Pass, so even to-day, as 
in the past, the former pathway through 
the mountains still retains its superiority. 
Once built, development in the country 
served by the railway went ahead steadily, 
and it has been found since that there 
are greater possibilities in southern 
British Columbia than were ever dreamed 
of even in Van Horne’s philosophy. Gold 
was washed out of the creeks running into 





goes without saying, but by the wholesalers, 
retailers—and probably the C.P.R. The 
growers were apt to find themselves “ holding 
the bag,”’ as farmers are wont to do in other 
than wartimes, and had a hard struggle to 
make ends meet, often failing, notwithstand- 
ing the millions of boxes of splendid fruit 
that were produced and shipped out all over 
the world. But the why and the wherefore 
of this is another story ; we are concerned 
with engineering and railway equipment, not 
apples. In any case, 7'’ruth’s taunts, that 
British Columbia was not worth keeping, 
and might well be allowed to secede, as it 
nearly did in the ‘seventies, have been 
falsified, even though two-thirds of the 
Province may be as a visiting bluejacket 
described it, when I inquired what he thought 
of the scenery, “Don’t go much on it; 
nothing but ruddy rocks and Christmas 
trees!”’ Apt, but a little superficial ; 
admittedly plenty of both can be seen from 
the Crowsnest line, but British Columbia 
has actually many more definite claims to 
consideration, and the railway has probably 
justified its cost, both as an outlet for varied 
provincial products, and by serving as an 
alternative route to the coast when for some 
reason or other the main line is temporarily 
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hors de combat. This was the case once when 
unprecedented high water in the Fraser 
Canyon swept away the track, putting it 
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ing the stage of sere and yellow leaf. The 
length of piston stroke of the two freight 
classes will be noted, showing that even over 
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FiG. 2—PLAN OF VANCOUVER TUNNEL 


out of commission for forty-one days, and 
setting the Company back £100,000. 
VANCOUVER TUNNEL 

In making the round trip from Vancouver 
to Lethbridge over the Crowsnest under 
winter conditions I wished to study the effect 
of severe weather on the locomotives operat- 
ing on this exceptionally heavy route; the 
handling of snowploughs, rotary and V type, 
how traction is affected by below-zero tem- 
peratures, and so on. To some extent the 
weatherman let me down by failing to produce 
the hoped-for conditions, the season having 
been mild, and snowfall so light that little 
or no ploughing had been done. In fact, 
the rotaries had not been out at all, but this 
I did not know until the trip was well under 
way. I decided to carry on, the route 
being new to me, and interesting, as also 
were the engines, though they were by no 
means in their first youth. Experiences 
worth noting began shortly after leaving the 
locomotive depot at Drake Street, the engine 
making its way to the station by way of a 
tunnel upwards of a mile in length driven 
right under the heart of down-town Van- 
couver (Fig. 2), a bore that few of the 
citizens are aware of, though it is one of the 
longest in Canada, and one that nobody 
outside the city seems to have heard of at 
all. It was built fifteen years ago to do away 
with the necessity for rolling stock proceeding 
from the yard to the station right through 
the business section of Vancouver, as it had 
previously done, crossing many important 
streets on the level, interfering very seriously 
with traffic in the busiest part of the city, 
much to the annoyance of everybody con- 
cerned. All this the tunnel obviates, and 
the saving of time and manpower is con- 
siderable. 

The train with which I travelled, No. 12, 
“ The Kettle Valley Express,” left Vancouver 
at 7.45 p.m., the engine being ‘‘ No. 3678,” 
2-8-0, built in 1910, obviously fcr freight 
purposes. Engine “No. 3616” of the same 
type is illustrated in Figs. 3 and 4. Its 
chief dimensions will be found in the 
following table, which includes those of 
the other two classes of engine on which 
I rode during the journey. 

From these figures it will be seen that the 
dimensions are fairly generous, notwith- 
standing the age of the engines, all approach- 


thirty years ago the value of long stroke for 
increasing leverage where piston speed is 
not likely to be too high—as on freight 
engines—had been recognised in America, 











Engine No. ... 
NE cis) ons wet sick ae 2-8-2 4-6-2 
ener re 1913 1908 
Driving wheels, in... 63 63 70 
Cylinders,in... ... ...) 23x32 | 23x32 | 20x28 
Total H.S., including 

superheater, sq. ft....| 2918 3970 3285 
Grate area, sq. ft. 49-5 50-1 45-6 


Steam pressure, Ib ...| 190 190 250 


Weight on drivers, tons 94 96-6 71-5 
Total weight engine and 
tender,tons ... ... 198 231 212 
Tractive effort, Ib 43,500 43,500 34,500 
Fuel ew. - ade Oil Coal Coal 
(stoker) | (hand) 














as apparently it had also been acknowledged 
by Churchward in England, and applied to 
his freight and tank engines with their 30in 
stroke; he may also have had in mind 
the effect of long stroke allowing expan- 
sion of high-pressure superheated steam being 
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the Canadian engines conditions are different ; 
the reader will gather subsequently that on 
the Crowsnest line, at any rate, piston speeds 
are never likely to be objectionably high— 
which is putting it delicately. He will also 
note that on these engines three different 
kinds of firing were employed—oil; coal, 
stoker-fed ; and coal introduced by “ Arm- 
strong mechanism.” This promised to make 
some interesting comparisons possible be- 
tween these differing systems, in operation 
under similar conditions, and of the reactions 
of the enginemen using them—particularly 
the firemen. And so it turned out. After 
consulting the enginemen and my notes, 
it was simple enough to form conclusions, 
and judgment can be handed down without 
any peradventure. In their opinion, the scale 
of merit of the three systems can be placed 
in the same order—descending—in which I 
observed them, and have in turn introduced 
them here. (1) Oil-firing, whose very name 
the firemen blessed, like Abou ben Adhem 
writing in the book of gold, led all the rest. 
There was not the same enthusiasm shown 
for (2) coal, stoker-fed, yet the method was 
acknowledged to have points, and was looked 
upon with some favour. With regard to 
the last of the trio (3) coal, hand-fed, there 
was complete unanimity, and the verdict 
was unequivocal, but unfortunately it was 
couched in such positive terms that it is 
impossible for me to quote them, much as 
I should like todoso! They were all without 
exception unfavourable. Bearing on this 
is the fact that the Unions and the railroads 
of North America have agreed on a ruling 
that, where a firebox has a grate area of 
over 45 square feet—or it may be 50— 
mechanical stoking must be adopted, and 
this is as it should be. No fireman can do 
either himself or his engine justice when the 
latter is fitted with a large hand-fired grate, 
and should not be expected to. But to return 
to the “ Kettle Valley Express.” 


Tue KetrLe VALLEY LINE 


The first 88 miles from Vancouver are 
part of the main line, and are double- 
tracked ; there are no gradients worth men- 
tioning through this nearly level Fraser 
delta. There were twenty-one stops in this 
distance, and plenty more in prospect— 
approximately 143 in the 760 further miles 
to Lethbridge if all “ flag’ stops, or halts, 
are made, and they generally were. It is 





FiG. 3—-ENGINE No. ‘* 3616,°’ 2-8-0 


taken further than usual. The Churchward 
engines, however, had somewhat short con- 
necting-rods which, one would think, might 
result in unsteadiness of running and 
increased wear and tear, though as I am 
without practical experience of these engines 
I will not be dogmatic on this point. Incident- 
ally, I have seen them handling passenger 


trains at high speed, when the piston speed - 


must have risen well into four figures. With 


obvious from this that “Train No. 12” 
is not of the “Silver Jubilee ” persuasion ; 
it covers the Vancouver-Lethbridge route in 
roughly forty-six hours, with a six and three- 
quarter hour ‘interlude at Nelson. At this 
stage I will leave the reader to work out 
the average speed—it is uninspiring, but 
there is nothing derogatory in this, speed 
not being of major importance over the 
Kettle Valley route—fortunately. In any 





178 


case, the reader was advised not to take this 
line if he is in a hurry. 

The Kettle Valley route branches off from 
the main line at Odlum, crossing the Fraser 
River to Hope, which was left at 11.07 p.m. 
The track now became single, rough, and 
rugged; incessant curvature and rock cuttings 
became the order of the night, coupled with 
heavy gradients, which will be seen in the 
profile (Fig. 5). The environment was Shake- 
spearean, a succession of flag stations being 
passed named Othello, Lear, Jessica, Aurum, 
Portia, Iago and Romeo. Inclination became 
more and more severe, many long stretches of 
lin 50; by the time Coquihalla, 37 miles, was 
reached we had climbed from Hope’s 144ft 
altitude to no less than 3758ft, the summit. 
There was no doubt about the severity of 
the work being done ; the pull-out regulator 
was well open, and the cut-off lengthy, 
judging from the sounds coming from the 
front end, but I could not see exactly what 
the figure was, as I was wedged into one of 
my pet aversions, a “‘damnably hot slot ” 
beside the rearwardly projecting firebox, 
scarcely able to move, still less to note what 
was going on in the cab, having to get most 
of my information from fireman Swith, 
who was sitting just behind me. The exhaust 
sounded ultra-staccato, echoing back from the 
innumerable cuttings and tunnels through 
which “‘ No. 3678” wound a tortuous way 
at 15 m.p.h., climbing, ever climbing through 
the darkness, in which little could be scen 
outside the cab beyond the area lit up by the 
headlight. This was not of the swivelling 
pattern, though it really should have been, 
in this the very venue one would think most 
suited to it. I would remind the reader— 
the device has been mentioned once before 
in a bygone article—that this swivelling 
headlight is used on Canadian National 
engines, seeming to be their perquisite. It is 
worked by a small lever on which the driver’s 
hand rests at ease, enabling him to train the 
beam on an approaching curve, and anticipate 
it, if necessary, which would not be possible 
if the headlight were connected to, say, the 
leading truck wheels. When not being 
controlled by the driver it and the beam both 
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able advantages of oil-firing. The riding was 
roughish, and I could easily imagine what 
it would be at a higher speed ; but this was 
a freight engine operating over the Kettle 
Valley line, where fast travelling was not 
called for even had the track permitted it. 
At Jessica a stop was made for water, and to 
pick up a mail bag; time 11.53 p.m. A 
lonely eyrie this, high up among the rocks 
and firs; only a cabin and a water tank, 


ago. The engine rolled 260ft—sho’s sti} 
down there.” Interesting. but not ve 

cheering. I could not help pondering that 
“No. 3678” had a fairly long rigid wheel. 
base, the track was twisting and writhing 
like a whiplash, and we were 2500ft up on 
the edge of a cold, unfriendly abyss. But 
nothing happened; No. 12 did not follow 
No. 11. We were evidently getting into 
superlatively rough country ; a sea of white. 
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standing shyly in the light of the train against 
a background of snow and darkness. Away 
again, Smith and I, cheek by jowl, by this 
time on comfortable terms, exchanged 
reminiscences of the First World War between 
intervals of looking out for rock slides and 
dancing attendance on the firebox. It turned 
out we had both served in the same flotilla 
of minesweepers based on Portsmouth, 
which made us “ Old Ships,” and naturally 
put me in solid with him and driver Hull! 
But I digress. 

Beyond Iago came a long snowshed, of 
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return to centre. It seemed to me an excellent 
device, particularly valuable where there is 
frequent curvature and the possibility of rock 
slides, as is certainly the case over the Crows- 
nest. But it appears to be a C.N.R. 
speciality. 

Sand was introduced into the firebox on 
several occasions, to scour the tubes, the 
engine being an oil-burner; deposit is apt to 
accumulate in the flues of these, but the 
scouring must not be done too often, or the 
tube-plate is likely to suffer. In spite of the 
demand for steam on these very heavy 
gradients there was no difficulty in keeping 
the gauge needle well up, one of the inestim- 


which there are several on the Kettle Valley 
line. Down on the moist Fraser delta at 
Hope the ground had been bare, but on the 
way up among the mountains snow patches 
had given place finally to an all-covering 
blanket among which I could see the great 
peaks standing out all around us in the pale, 
reflected starlight. Near Romeo Hull called 
me over to his side of the cab; I guessed 
what was coming, and sure enough, pointing 
down over a jagged slope studded with 
firs and boulders, on the edge of which we 
were teetering, dropping hundreds of feet 
into the Coquihalla River, he said: ‘‘ That’s 
where No. 11 hit a rock a couple of months 


capped mountains extended in every direc- 
tion, seen faintly through the semi-darkness, 
star-lit, snow-clad, with height, depth and 
distance all exaggerated by the dazzling 
white beam of the headlight, tunnelling ahead. 
over the curving right-of-way, making every 
rock, tree and tie stand out against ink-black 
shadow. Hull was evidently keenly on the 
look-out for any eventuality, as was only 
fitting in this environment ; he was taking 
no chances, and the sp2ed never exceeded 
about 25 m.p.h. It had been all collar-work 
from Hope to Coquihalla, reached at 1.22 a.m., 
and the distance, 36 miles, had been covered 
in 135 min., making the average speed 
16 m.p.h. The train consisted of five cars— 
baggage, coach, two sleepers and cafe par- 
lour, and probably weighed about 300 tons ; 
there had been seven stops. Taking one 
consideration with another, the engine’s 
lot was not a happy one; nevertheless, it 
had put up an excellent performance. 

Leaving Coquihalla for Juliet—separated 
from Romeo by 14 miles of rock, four tunnels 
and several snowsheds—speed was a little 
higher ; we were over the peak, on a descend- 
ing gradient, and I began to make notes. 
What a boon an electrically lit cab is. When- 
ever I wanted to put pencil to paper, Hull, 
with his eye considerately cocked in my 
direction, would switch on the lamp over 
his head, until finally I protested, realising 
that sudden light in the cab might mean 
dazzle, and there were possible rocks to 
watch for. Train No. 11 had come to an 
unfortunate end; it would never do for 
No. 12 to follow suit due to my presence in 
the cab. And so down into Brookmere, the 
first divisional point, 144 miles from the 
start, where we all left the cab, the crew to 
turn around and take No. 11 back to Van- 
couver, the prospect of which did not seem 
to please them, and I to get some sleep in 
the train. Time 2.15 a.m., in the small hours 
when vitality is low, and locomotives least 
attractive; average speed over all, 22.2 
m.p.h. 


(To be continued) 
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Steel Research Laboratories in 


South 


AST week we were invited by the British 

diron and Steel Research Association to 
pay a visit to the new research laboratories 
which have been established at Sketty Hall, 
Swansea, and which were formally opened 
last July. Sketty Hall, of which we show a 
south view, was well-known in the past as a 
family residence, and during the last war it 
was used for military and civil defence ser- 
vices, after which it was bought by the Swan- 
sea Corporation. In the early summer of 
1947 it was acquired by the British Iron and 
steel Research Association, and within a 
few months, by intensive work, it was repaired 
and made ready for equipping as a research 
establishment. Electric, gas and water ser- 
vices were installed and newsewage and drainage 
systems were laid. 

The main work of the laboratories is closely 
concerned with the coating problems, which 
are associated with the South Wales tin-plate 
industry, but there is an important section 
set apart for steel-making problems. 

The work of the laboratories is carried out 
under the leadership of Mr. D. Luther Phillips, 
M.Sec., F.R.LC., who formerly had charge 
of the research work carried out at Swansea 
University by the South Wales Siemens Steel 
Association. Under Mr. Phillips there is a 
staff of eighteen scientists, and a total staff 
of twenty-six persons. The heads of the 
various Sections are as follows : Dr. J. Pearson, 
Ph.D., F.R.LC., Chemistry; Mr. M. L. 
Hughes, F.R.1LC., F.1.M., A.M.I. Chem. E., 
Metallurgy ; Mr. M. R. Hopkins, F-.Inst.P., 
Physics; Mr. R. Toye, B.Sc., A.M.I.E.E., 
A.Inst.P., Steelmaking, and Mr. I. E. Thomas, 
Instrument-maker. 


ARRANGEMENT OF LABORATORIES 


The laboratories are arranged on three floors 
of the house and the galvanising and tinning 
plant is conveniently installed in an air-raid 
shelter adjacent to it. 

To the left of the entrance hall, on the ground 
floor, is a fine council room and library, a 
view of which we reproduce on page 180. 
Opposite is the main office, and alongside it 
the office for the steelmaking division. Impor- 
tant laboratories on the ground floor are those 
of the chemical and metallurgical sections, 
while at the end of the building is a workshop, 
illustrated on page 180, and an instrument 
shop. Below are the material stores and car- 
penters’ shop, and a smithy. In the chemical 
laboratory we noted absorptiometric and 
electrometric titration apparatus, use being 
made of the Spekker photometric absorp- 
tiometer, and other methods, to give quick 
results in the analysis of porosity of coatings, 
the effects of pickling, and similar problems. 
In the metallurgical laboratory there is a fur- 
nace room, also shown on page 180, which is 
equipped with a full range of temperature 
measuring and recording instruments for the 
gas and electric heat-treatment furnaces. 

In an adjacent room is the metallurgy 
physical laboratory, which is complete with a 
G.E.C. Tait, electromagnetic thickness meter, 
and Erichsen and Jenkins cupping and bend- 
testing machines, and a Vickers hardness tester. 

On the first floor there are two laboratories 
for the physics section and two for the electro- 
chemical section. In addition to the more 
usual equipment for a physics laboratory we 
noted the use of the Taylor, Taylor, Hobson 
* Talysurf”’ surface testing machine, in connec- 
tion with which a new technique has been deve- 
loped for measuring roll surface toughness. 

On the “ Talysurf” machine, which has 
already been described in our pages, a diamond- 
pointed stylus traverses the specimen and 
makes a record of the roughness of the sur- 
face on a graph, which has an adjustable 
magnification of from 400 to 100,000 times. 
At the same time an average meter gives the 
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average roughness of the surface. By this 
means it becomes possible to estimate the 
geometrical characteristics of surfaces with 
ease and rapidity. An instrument just delivered 
consists of a Hilger H.R.X.. research X-ray 
diffraction unit, and in addition we noted a 
version of the Guild photometer, which serves 
as an optical smoothness meter. It operates 
by concentrating a beam of light on a small 
area of the surface to be tested, all the reflected 
light being collected within a small integrating 
sphere. By measuring the specular reflection 
from the sample in relation to the total light 
reflected in all directions, a very sensitive 
means of comparing surfaces for smoothness 
can be obtained. 

The equipment installed in the electro- 
chemical laboratory embraces a 250-amp, 
three-phase rectifier, supplying direct current 
at various voltages up to 16. There are several 
large tanks, with relevant switchgear and 
temperature control devices, for sulphuric 
acid electrolytic pickling, alkali degreasing, 
and chromium plating, while arrangements 
have also been made for zinc, tin and nickel 
deposition. A filtering device for purification 
of plating solutions in the largest vats is also 
provided. 

Among other equipment designed and con- 
structed in the laboratories is an all-glass 
apparatus for obtaining electrode potential- 
current density curves, and an interrupter- 
potentiostat for the study of electro-chemical 
processes. With this apparatus it is possible 
to maintain electrode-potentials at any desired 
value, while the interrupter device enables 
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ciated processes for surface preparation. There 
is a close liaison between the Swansea labora- 
tories and the Association’s Corrosion Labora- 
tory at Birmingham, which avoids overlapping. 
The programme may be summarised under five 
heads: (1) the steel base and its preparation ; 
(2) the coating materials; (3) methods of 
application; (4) the composite or coated 
article, and (5) user problems. In all, this 
work there is the closest co-operation between 
the laboratory and the works, and the Swansea 
staff spends a considerable portion of its 
time at various works. A full-time officer for 
this special work is shortly to be appointed. 
As previously mentioned, the laboratory will 
shortly have its own plating and galvanising 
plant on a scale which represents works prac- 
tice. With the aid of Mr. Thomas, this plant 
has been built on works principles, and it is 
expected that works results will be obtained 
with the advantage of laboratory supervision 
and investigation. 


THE STEEL BASE AND ITS PREPARATION 


Particular importance is attached to the 
study of the surface of the steel plate prior 
to its coating, for which purpose the various 
instruments already referred to have been 
installed. Attention is also paid in this con- 
nection to the various influences of steel- 
making, and its intermediate stages of manu- 
facture, such as rolling, annealing and pickling. 
In studying the effects of various degrees of 
cold rolling, the “‘ Talysurf”’ machine gives a 
quantitative measure of the effect of surface 
for correlation with the amount of tin deposited. 
Similar correlations are obtained for various 
pickling conditions, such as concentration, 
temperature, time and inhibitor variations. 

The analysis includes a. study of roll sur- 
face and a replica technique has been deve- 
loped by Dr. Pearson and Mr. Hopkins, 
of the laboratories, making it possible to use 
plastic replicas for surface-finish measure- 
ments, thereby bringing to the “ Talysurf ”’ 
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the decay of electrode polarisation to be studied 
from 10-* seconds onwards. 

In the metallographic section on the second 
floor are to be found Watson and Leitz metal- 
lurgical microscopes and other instruments 
for metallographic work, along with a separate 
photographic ‘room and preparation room. 
On the second floor there is the staff canteen 
and common room, and a small room specially 
set apart for glass-blowing work. On the 
first floor offices for the heads of the depart- 
ments are also arranged. 


WorK IN PROGRESS 


About three-quarters of the work carried 
out at Sketty Hall is organised by the Associa- 
tion’s Coatings Committee, under the chair- 
manship of Captain H. Leighton-Davies. It 
considers and investigates all matters concern- 
ing the inorganic coatings for steel and asso- 


machine a record of the actual roughness of 
the rolls ina mill. This technique was described 
in a letter published in the January issue of 
the Journal of the Iron and Steel Institute. 
The surface to be measured is first cleaned and 
on it is placed one drop of homogeneous liquid 
mixture of monometric and polymerised methy! 
methacrylate, containing small proportions 
of a photochemical catalyst and an organic 
ester, to act as a stripping agent. A piece of 
‘** Perspex ’’ sheet fin in thickness, and lin 
square, is carefully placed on the surface 
over the drop of liquid and pressed down in 
firm contact with the metal, the excess liquid 
being extruded around the edges of the square 
of “‘ Perspex.”” A mercury-vapour lamp emit- 
ting the appropriate ultra-violet radiation is 
then placed a short distance from the surface 
and the specimen irradiated for an hour. 

For curved surfaces such as mill rolls, a 
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strip of ‘* Perspex ’’ lin wide is warmed and 
pent to the radius required before the lin 
squares are cut off. For vertical or under 
surfaces the drop of liquid is first placed on 
the ‘‘ Perspex ” square, pressed into position, 
and then cured. After the hour’s irradiation 
with ultra-violet light, the sheet can be stripped 
off the rol] and will be found to have taken a 
faithful reproduction of the metal surface. 
One of our’ engravings shows the method 
for a small roll. 

Another use for the new technique is the 
comparison of surface finishes of flat specimens 
by taking a sheet of ‘' Perspex ”’ lantern slide 
size and taking an impression. The compari- 
son of ideal and actual surface finishes by this 
new method, by forming a lantern slide, has 
undoubted advantages. 

Further laboratory investigations are con- 
cerned with the chemical characteristics of the 


steel surface at all stages in the process, before, ° 
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in investigating very thin electro-deposited 
metallic coatings. 

Among the problems for the user, which 
equally required elucidation, are the effect of 
surface contaminants and films, such as oil, 
soap, moisture, &c., on the receptivity of the 
surface to tin-plate decoration by lithography 
or other means. The seam strength of soldered 
joints on hot dipped and electro-deposited tin 
will. be compared. Methods of determining 
porosity are well advanced and a new method 
of determining porosity is being evolved. 
The treatment of coatings in order to make 
them more resistant to staining and the 
adhesion of organic coatings is another branch 
of study. 


STEELWORKS PROBLEMS 


The work on steel, other than that on coatings 
at Sketty Hall, is organised under the South 
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during, and after the application of the coating. 

The influence of manufacturing methods of 
killed, semi-killed, and rimming steels, and of 
basic Bessemer and open-hearth steels have 
still to be examined. 


COATING MATERIALS AND THEIR APPLICATION 


The principal study in this section concerns 
the influence of elements added to the gal- 
vanising bath, and their effect on the applica- 
tion, appearance and behaviour of the coating. 
The galvanising plant now under installation 
in the laboratory is designed to deal with 
steel sheets up to 8in in width and in lengths 
from 20in upwards, longer strips being employed 
for examining the longitudinal distribution 
of the coating under varying conditions. It 
is hoped to examine by this galvanising machine 
the influence of various elements on spangle 
formation and the rate of alloy layer formation. 
In the application of coatings investigations 
will be made into hot dipping, electrode 
deposition spraying, the diffusion of cementa- 
tion processes and deposition by gaseous 
reaction processes. 


THE *“CoATED ARTICLE AND USER PROBLEMS 


Work is now proceeding in the laboratories 
on ‘the thickness, character, and distribution 
of coatings. The metallographical examination 
of the zine coating on galvanised sheets and 
its uniformity is being examined on a large 
seale, and the results correlate with the work 
done on the influence of irrégularities in the 
steel on the coating process. 

The effect of cleaning treatments on the metal 
electro-deposited on cold rolled sheet is being 
studied and it has been already shown that 
the “ Talysurf ”’ machine will be of great value 
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SURFACE- FINISH MEASUREMENTS 


Wales Steel Sub-Committee, under the chair- 
manship of Mr. J. S. Lewis. The committee 
is the only one of the Association’s committees 
which is organised on a territorial rather than 
a functional basis. Its terms of reference 
include ‘‘ The discussion and investigation of 
the manufacture of steel for flat steel products.” 
At Sketty Hall the work undertaken for this 
sub-committee largely involves field tests on 
melting furnaces andin works in the South Wales 
area. Work already done has included the 
investigation of fuel distribution and gas- 
flow in gas producers, carried out in con- 
junction with the British Coal Utilisation 
Research Association; the effect of the 
deterioration of ingot mould surfaces on 
the surface of the ingot, and subsequent 
products ; the determination of thee moisture 
content of hot raw producer gas, and the 
assessment of the value of instrumentation in 
open-hearth furnace practice. In connection 
with the last-named work, there has been very 
close liaison between the laboratory and the 
various steel works. It has extended on ocea- 
sion to the mutual exchange and loan of instru- 
ments such as roof pressure meters, and the 
quick-immersicn thermo-couple pyrometer. A 
new method of determining the moisture con- 
tent of hot raw producer gas has been evolved, 
while a method of taking replicas in plaster of 
paris of crazed mould faces has been used with 
success. 

Although it has been established less than a 
year, the South Wales laboratories of the British 
Iron and Steel Research Association at Sketty 
Hall are undoubtedly doing their part in the 
necessary task of maintaining and improving 
the quality, utility and consistency of coated 
steel products, thus securing economy both in 
the use of materials and manufacturing 
methods. 
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Engineering and Shipbuilding 
Wages 

In view of the consideration which both sides 
of industry must give to the Government’s 
recent declaration on Personal Incomes, Costs 
and Prices, we feel that it may be useful to 
survey, briefly, the principal changes since the 
war in the wages of adult male workers in the 
engineering and shipbuilding industries. 

Just before the end of the war, in April, 1945, 
to be precise, the basic wage rate for adult male 
workers in the engineering industry was for 
skilled men 66s., and for unskilled men 50s., per 
week of forty-seven hours. To these amounts 
there was added the national bonus of 25s 6d. 
a week. An award of the National Arbitration 
Tribunal in April, 1945, provided for a weekly 
increase of 4s. 6d. on the basic rate, bringing the 
weekly wages of skilled men to 70s. 6d. and of 
unskilled men to 54s. 6d., plus the national 
bonus. Payments to pieceworkers were, of 
course, adjusted to bring them into line with 
the new rate. 

Early in 1946, a claim was advanced by the 
Engineering Joint Trades Movement for an 
inerease in the basic wage rate. After con- 
sideration, however, agreement was reached 
in April of that year on an increase of 6s. a week 
on the existing national bonus of 25s. 6d. As a 
result of that agreement total payment for a 
forty-seven-hour week for male adult workers 
became 102s. for skilled men and 86s. for 
unskilled men. At the end of 1946, it will be 
recalled, agreement was reached on the subject 
of a shorter working week, and from January 
6, 1947, a forty-four-hour week became general 
in the engineering industry, without any 
reduction in weekly wages. 

For shipbuilding workers basic wage rates 
in April, 1945, were 50s. a week for skilled men 
and 31s. for unskilled men, a national bonus of 
48s. 6d being additional in each case. In May, 
1945, 4s. 6d. was added to the national bonus, 
and a year later, in April, 1946, another 6s. a 
week was awarded, thus making the national 
bonus 54s. a week. On this basis, therefore. 
wages of adult male workers in the shipbuilding 
industry became 104s. for skilled men and 85s. 
for unskilled men. per week ‘of forty-seven 
hours. Payments to pieceworkers were, of 
course, adjusted accordingly. Early in 1947, 
the working week was reduced to forty-four 
hours without there being any reduction in 
weekly payments. 

At the quarterly meeting of the General 
Executive Council of the Confederation of Ship- 
building and Engineering Unions, held at New- 
castle-upon-Tyne on Wednesday, February 11th, 
resolutions were passed relating to claims for 
wage increases for engineering and shipbuilding 
workers. For the engineering industry it was 
agreed that a claim be lodged with the Engi- 
neering and Allied Employers’ National Federa- 
tion for a national minimum consolidated 
skilled rate of 115s. a week, and a national 
minimum consolidated unskilled rate of 100s. 
a week, with pro rata adjustments in the wages 
of intermediate grades, and with the main- 
tenance of ali existing differentials. The reso- 
lution also stipulated that piecework prices, 
bonus or basis times should be such as would 
enable a workman of average ability to earn 
not less than 20 per cent of the new consoli- 
dated rates, and that workpeople employed on 
piecework systems to which the base rate bore 
no application should receive the same increase 
as timeworkers. 

For shipbuilding workers the Confederation 
resolved that a claim be lodged with the Ship- 
building Employers’ Federation for a national 
minimum consolidated skilled rate of 119s. a 
week and a national minimum consolidated 
unskilled rate of 100s. a week. This resolution 
stipulated also that pieceworkers should receive 
2 per cent addition for every shilling granted to 
the skilled timeworkers. 


—_————_@—_—__—_—_ 


Cuast or [ron AND STEEL PRices.—We have 
received a copy of the twenty-sixth annual issue 
of the Chart of Iron and Steel Price;, prepared by 
W. Richards and Sons, Ltd.) Middlesbrough. 
It provides a very useful reference to the prices 
of the principal descriptions of iron and steel ruling 
from the beginning of 1914 to the end of 1947, 
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Electrical 


HE twenty-seventh Annual General Meeting 

of the British Electrical and Allied Industries 
Research Association, on Friday, February 
13th, was followed by a luncheon at which 
Lord Citrine, Chairman of the British Elec- 
tricity Authority, was the principal guest. 
Proposing the toast of the ‘ E.R.A.,”” Lord 
Citrie spoke of the Central Authority’s obli- 
gation to conduct research on matters affecting 
the supply of electricity. Research in the 
electrical industry was, he said, already highly 
developed through special departments and 
the laboratories of the larger manufacturers. 
The industry was fortunate in having already 
achieved a very considerable degree of co- 
ordination through the E.R.A., in which almost 
every section of the industry participated. 

Turning to the possible effects of nationali- 
sation of electricity supply upon the activities 
of the E.R.A., Lord Citrine suggested that it 
was too early yet to determine the ultimate 
policy of the British Electricity Authority 
in the field of research. The Electricity Act, 
1947, envisaged a considerable development of 
research activity by the Central Authority 
in association with the area boards. The whole 
matter would be thoroughly examined during 
the next twelve months and _ he was confident 
that it would be the desire of the Central 
Authority to work in the closest co-operation 
with the E.R.A. 

For the time being the British Electricity 
Authority would be guided by the two-fold 
principle of “avoiding irrevocable commit- 
ments ” and causing the minimum of disloca- 
tion. Since the Central Authority was em- 
powered to conduct research and to assist 
others in research, it was natural that it should 
encourage the E.R.A. in the work it was now 
doing. As an interim measure, therefore, the 
Central Authority had already decided that, 
for the current year, it would guarantee to the 
E.R.A. an income roughly equivalent to that 
which had hitherto been contributed by the 
supply industry. 

The Earl of Mount Edgcumbe, who, as 
President of the E.R.A., responded to the toast, 
emphasised the fact that the E.R.A. was a 
most successful partnership of the electricity 
supply industry, the manufacturers, bodies 
such as the G.P.O., and large numbers of 
research workers. As such the Association 
was a good example of the British flair for 
compromise and co-operation. It would be 
disastrous if the E.R.A. were to be dissolved 
or if the support of any of its partners (and, most 
of all, the manufacturers) were to be lost. 
Developing this theme, the President spoke 
of the danger of wasted effort that was inherent 
in any tendency for small, individual entities 
to embark upon research and experiment, which 
could better be done by co-operative endeavour. 
Closer liaison, he suggested, was required 
between existing associations and he quoted 
an instance of two associations which had been 
investigating two allied problems independently 
and without consultation and with the expen- 
diture of a good deal of unnecessary time, 
money and effort. 

TWENTY-SEVENTH ANNUAL REPORT 

In an introduction to the annual report for 
the year ending September 30, 1947, reference 
is made to the transfer of the electricity supply 
industry to national ownership in view of the 
fact that that industry provides 30 per cent 
of the income of the Association. The report 
refers to the consultations which have taken 
place with the British Electricity Authority, 
as a result of which steps are being taken to 
safeguard the Associations’ finances during 
the transitional period. A joint committee 
of the two bodies has been set up to deal with 
questions of detail. It is stated that up to 


the vesting date (April 1, 1948)-the existing 
machinery will operate and that for the remain- 
der of the transitional period the British Elec- 
tricity Authority will fulfil the obligations of 
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Research 


electricity supply members on much the same 
lines as at present. 

During the year the Council of the Association 
gave further consideration to the development 
of the Leatherhead site. Accepting the 
principle of a capital fund for this project, 
a target figure was determined to provide 
adequate facilities for the Association’s work 
in the foreseeable future. In view of the 
appointment of the British Electricity Authority 
the issue of an appeal to members, based on 
draft plans of development, was deferred, 
pending negotiations with the new body. 


SoME RESEARCHES 


To illustrate the scope of -the E.R.A.’s 
activities, a few selected examples of fairly 
recent work, referred to in the Annual Report 
for 1947, are quoted in the following paragraphs. 

Before the war a German paper mill pro- 
duced some electrical tissue paper of excep- 
tionally high resistivity. This product was 
unrivalled until a British mill achieved com- 
parable results, but these results could not be 
reproduced elsewhere. An E.R.A. investi- 
gator studied the problem and concluded that 
resistivity was a function of a certain kind of 
purification associated with the termination 
of the cellulose chains by divalent metal 
ions. Investigation after the war confirmed 
the suspicion that the German mill had dis- 
covered the necessary treatment fortuitously. 
Scientific analysis then enabled the E.R.A. 
to treat paper on a small scale to exhibit 
properties superior to those hitherto obtain- 
able. Current progress in the knowledge of 
impregnants and sealing methods was used in 
the manufacture of sealed impregnated capa- 
citors made from the improved paper. Excel- 
lent properties are shown by these capacitors 
but the problems of full-scale production are 
not yet known. 

Useful practical results have also been 
obtained in a very different sphere-—-space 
and water heating. One of the difficulties of 
water heating is that if hot water is drawn 
too rapidly from a storage tank (such as the 
immersion heater type) the imcoming cold 
water mixes with the hot, so that only a limited 
proportion of the water can be drawn at full 
temperature before the water becomes luke- 
warm. A study of the physics of this subject 
led to the design of a simple cold water spreader 
which preserves stratification between hot 
and cold water so that in one instance the 
amount of hot water drawn off at a given 
speed was increased from 50 per cent to 90 
per cent of the tank capacity. 

In the same sphere, research work on the 
heat pump has been retarded by delays in 
the delivery of auxiliary material, but the 
report indicates that the small heat pump 
installation at Perivale is almost complete. 
This plant, which was taken from a German 
submarine, will be adapted for experimental 
work on Suitable sources of low-grade heat 
such as ground water and the earth itself. 


TRANSMISSION 


High voltage transmission by direct current 
is mainly of interest to transmission engineers 
overseas, but in view of the possible oppor- 
tunities for British manufacturers, the Asso- 
ciation has decided to make model studies of 
certain circuit problems. This work, assisted 
by German transmission engineers, available 
through the Darwin Panel, is closely associated 
with E.R.A. work on the general problem of 
network analysis, which has reached the stage 
of detailed proposals for the development of 
new equipment. 

For the study of surge phenomena a con- 
tinuous recorder has been developed for instal- 
lation at a C.E.B. substation near Oxford. 
Here, although the incidence of lighting surges 
depends upon the vagaries of the weather, a 
wide range of switching surges can be expected. 
Further knowledge of the short circuit stresses 
in transformers has been gained and, arising 
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out of consideration of the capacitor trans. 
former, attention is now being paid to capu- 
citor design. 

In switchgear design the development of 
discharge theory, particularly with reference 
to glow are transmission and the properties of 
short gaps, has added to existing knowledgy 
of circuit severity and intrinsic safety. Inter. 
esting developments in research on discharges 
include new methods of high-speed observation 
and photography of atmospheric sparks, deve. 
loped at Liverpool University. At the City 
and Guilds College discharge studies at the 
highest practicable frequencies have been 
made, using the cloud chamber technique. 
Meanwhile, at Queen Mary College, it has been 
found that corona is replaced by a much more 
intense discharge at higher frequencies, anc 
attention has been directed to this transition. 

A gas turbine has been brought from Ger- 
many to this country for installation at the 
works of C. A. Parsons and, Co., Ltd., to’ b 
available in a dismantled state for examina- 
tion by interested members. At the same time 
research on steam is being actively prosecuted. 
The E.R.A. is supporting investigations at the 
Imperial College of Science on the properties 
of high pressure, high temperature, steam. 
The object of this work is to extend the tabu- 
lation of steam data up to pressures of 6000 Ib 
per square inch, and temperatures of 1400 
deg. Fah. approximately. During the period 
under review, considerable progress has been 
made with a number of investigations on 
creep and corrosion of steel at high tempera- 
tures, including short-time tests on molyb- 
denum steels at 630 deg. Fah. In condenser 
research the E.R.A. reports increasing evidence 
of the value of copper-nickel-iron alloys in 
resisting corrosion, One of these alloys, 
which has been developed during the past 
few years, is now in production. This alloy, 
containing 5 per cent nickel with 1-2 per cent 
to 1-4 per cent iron, is commercially avail- 
able in tube form. 

A new research commitment is the electric 
equipment of automotive systems and, as 
foreshadowed in the previous report, the appro- 
priate arrangements are now complete and a 
new “Section U”’ has been formed with the 
Ministry of Supply as a special contributor. 
The programme of work for this section includes 
radio interference suppressors for automobiles 
and high frequency ignition. In the resulting 
reorganisation the old Section U (glass insula- 
tors) was disbanded, its work being taken over 
by other committees. 


Rapio INTERFERENCE 


An important aspeet of the Association’s 
work on communication interference, during 
1947, was a study of thermostatic devices 
associated with such articles as electric bed- 
warmers and irons, which, according to Post 
Office Statistics, form the principal group of 
interfering sources. The suppression of radio 
interference from a thermostatic iron is made 
difficult by the bulk and cost of the inductor 
that is necessary. An attempt to incorporate 
the inductance in the heating element. itself 
failed because the heating element was required 
to be longer than normal. This length being 
a function of the metal, however, it was found 
possible to design and make a nickel element 
for a thermostatic iron requiring only a cheap 
capacitor, which was small enough to be fitted 
in the handle. The commercial problems 
associated with the use of this new element 
have not yet been explored. 

The report indicates that substantial re- 
searches are being pursued at Cambridge, 
Sheffield and Nottingham Universities on the 
fundamental physical and structural principles 
of magnetic properties. These studies include 
the effect of order, precipitation hardening, 
saturation, magneto-striction, and the Bitter 
figures on single ferro-magnetic crystals. 

Of electricity supply technology the report 
states that a great-deal of effort has been given 
to collecting information about the load charac- 
teristics of the main classes of consumers. 
This work has been handicapped by unstable 
conditions such as the price of solid fuel and 
restrictions on the domestic load have affected 
consumption characteristics. 
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Large-Scale Torsional Fatigue 
Testing of Marine Shafting* 


By 8. F. DOREY, C.B.E., D.Se., Wh.Ex., M.I.Mech.E. 
(Vice-President)t 

The Hxciter—Fig. 1 shows details of the 
torsional vibration exciter. It will be observed 
that this consists of two plates bolted rigidly 
together, forming a cage. Between the two 
plates are mounted three pairs of meshed out- 
of-balance wheels, one wheel in each pair being 
rigidly connected to a planet pinion meshing 
in turn with a sun-wheel mounted on the out- 
side of the cage. The three pairs of planets 
are arranged symmetrically in the cage at 
intervals of 120 deg., and by suitable phasing 
all the six meshed, out-of-balance wheels 
develop maximum torque at the same instant 
(Fig. 2); moreover, the radial components 
of the centrifugal forces are in balanee at all 
times. For the exciter used in the testing 
machine, the maximum forcing torque is 
given by 

T=0-0146N? Ib-in . . . (1) 

at N r.p.m. of the planet pinions, the Wr per 
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vibrations per minute, assuming the system to 
be undamped, can be shown to be 
[y= 4.0:0073N* 


N 2 
-(7,) 


and the amplitude of vibration stress fy, in 
the test shaft is given by 

fombeTelZ. oe ss AD 
where Z is polar sectional modulus of shaft in 
inch-cubed units. By substitution, it follows 
that 


(2) 








(4) 


Fig. 4 shows the theoretical undamped 
resonance curve plotted to a base of vibrations 
per minute. Also plotted on the same diagram 
is the actual measured resonance curve for 
No. | test shaft having a butt welded flange 
at one end and a fillet welded flange at the 
other. The measured value of natural fre- 
quency is 2420 vibrations per minute and this 
value has been used 
for F, in plotting the 
theoretical curve from 
equation (4). The 
forcing stress in the 
shaft at 2420 vibrations 
per minute is +96-2 
x (2-42)? + 5641b per 
square inch. 

The measured vibra- 
tion stress at resonance 
was found to _ be 
+16,800 lb per square 
inch. 

Thus, dynamic mag- 
nifier at resonance is 
16,800/564, or 30. 

In the case of the 
latest specimen tested, 
a solid forged shaft of 
28-32 tons quality, it 
was found possible, 
with the shaft cold, to 
reach a stress of about 
+20,000 Ib per square 
inch, the resonant fre- 
quency having increased 
to 2620 vibrations per 


2 Feet 
5 
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Fic. 1—Torsional Vibration Exciter 


planet being 8-37 |b-in, and the orbital radius 
of each planet being 10}in. 

The Torsional Fatigue Testing Machine.— 
Fig. 3 shows the arrangement adopted for 
testing mild steel shafts. The test piece forms 
a short bobbin shaft mounted in a central 
pedestal bearing, the test portions being of 
9Zin outside and 6}in inside diameter. After 
some consideration, a length of about 2ft 
between flanges was decided upon, having regard 
to economy of space and weight of test piece. 
The calculated torsional stiffness of the shaft 
is 350 x 108 lb-in per radian twist. 

In order to eliminate the transmission of 
vibration to the foundations of the machine, 
a two-mass torsional system has been adopted 
by bolting a heavy cast iron fly-wheel to each 
of the flanges of the test shaft, and the machine 
is run as closely as necessary to the resonant 
frequency of the system, the exciter cage being 
rigidly attached to one of the fly-wheels, and a 
counter balance weight equal to that of the 
exciter bolted to the other fly-wheel. 

The actual fly-wheels fitted are 5ft in diameter 
by 12in thick, and weigh approximately 4 tons 
each. 

The calculated natural frequency F;, of the 
two-mass torsional system is 2450 vibrations 
per minute, the effective moment of inertia 
at each fly-wheel being 10,600 Ib-in-sec® units. 
The amplitude of the harmonic vibration torque 
Ty in the shaft at any forcing frequency N 





* Institution of Mechanical 
Mechanics Group, Friday, February 
abstract. 

+ Chief Engineer Surveyor, Lloyd’s Register of Ship- 
ping. 
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Applied 
Short 


minute on account of the 
greater shaft stiffness 
of the solid specimen. 
The calculated static 
bending stresses’ in 
the 9}in diameter shaft due to the deadweight 
of exciter and fly-wheel are low, being only 
2600 Ib per square inch at the edge of the 
pedestal bearing journal and 1660 lb per square 
inch at the commencement of the flange fillet, 
a further argument for a short length of test 
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has been developed which has also reduced the 
variation of stress at the maximum loading to 
+1 per cent. 

Stress Measurements.—At all times during 
the running of the tests the actual strain in 
the test shaft was directly indicated by means 
of electric resistance strain gauges, the stress 
being derived from measurements of the wave 
amplitude on the cathode-ray oscillograph. 

Tests on Shafts with Welded-on Flanges.— 
Altogether four tests were carried out on welded 
shafts, three test pieces being used, test shaft 
No. 2 being formed from test shaft No. 1—by 
cutting off the flange where failure took place 
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a Maximum torque. 
1. Sun-wheel. 

2. Planet pinion. 

3. Out-of-balance planet-wheels. 


b Zero torque 


Fig. 2—Phasing of the Out-of-Balance Wheels 


in the butt weld, and welding on another flange. 
The fillet weld in test No. 2 had therefore 
been previously subjected to the cycles of 
stress applied during test No. 1. 

The tube material of the shaft and flanges 
was of 26-32 tons per square inch quality, 
and the joints were made by metallic are welding 
in accordance with Admiralty Grade A require- 
ments. The welded shafts were stress-relieved 
at a temperature of 600-650 deg. Cent., and 
radiographic inspection was carried out by 
X-ray from outside the shaft, using special 
screens, and from inside by gamma ray, using 
radon. Shaft No. 5 was not radiographed 
because the porosity in the welds was obvious 
to the naked eye. After final machining and 
before fatigue testing the shafts were mag- 
netically tested. 

The surface finish was in each case ordinary 
smooth-turned finish, but without any polishing 
process. The weld preparations for the various 
test shafts are indicated in Fig. 5. In the case 
of test shaft No. 1 the butt joint was welded 
with an oxy-acetylene base run followed by 
arc welding with }in diameter Lincoln “ Fleet- 
weld” No. 6 type electrodes. Similar tech- 
nique was used with the fillet weld. 

In welding on the new flange for test shaft 
No. 2, a mild steel backing ring was used and 
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Fic. 3—Arrangement for Testing Mild Steel Shafts 


piece. These small steady bending stresses 
would have negligible influence on the torsional 
fatigue strength of the shafts. 

With a view to reducing the amount of 
supervision necessary with manual control, 
an automatic electronic system of control 


the runs were deposited by arc welding through- 
out in the downhand position, the shaft being 
slowly rotated during the welding operation. 
Preheating at 400 deg. Fah. was used for test 
shaft No. 4 which had both flanges butt welded. 
In the first run of welding a jin diameter 
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electrode was used, while in the remaining 
runs (thirteen in number) }in diameter elec. 
trodes were employed, all electrodes being 
** Fleetweld.”’ 

The welding areas were also preheated to 





Test | Ultimate tensile | Ratio: Shaft | 
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Tests on Solid Forged Shafts.—In view of the 
low fatigue strength obtained for the welded 
shafts, the Admiralty decided to have tests 
carried out on forged shafts, and three in all 
were tested for them. The material employed 


TABLE I.— Welded Test Shafts 











Shaft | strength of shaft diameter/fillet {Torsional stress,| No. of Remarks 
No. |: material,tons | radius | Ub per sq in cycles 
per sq in 

1 F.B. 26-32 i 6-5 + 6,000 2x 10° | Trial run on machine 

+ 16,000 96x 10' | Initiation of fatigue cracks in butt 
13,200 72x 10° | weld from which 45 deg. cracks 
oceurred locally 

2F.B 26-32 6-5 + 7,000 1 9-5 10° | Fatigue cracks in fillet weld. Test 
+- 10,000 | abandoned 
£12,500 f| 8x10 | 

4B.B. 26-32 6-5 7,500 7-2 108 | Cracks developed in one butt weld 

5 F.F. 26-32 6-5 + 6,500 4x 10° | Cracks developed in both welds 


(porosity) 


F.B.—One flange fillet welded, one flange butt welded. 


B.B.—Both flanges butt welded. 


F.F.—RBoth flanges fillet welded, but slightly different technique used for each. 


400 deg. Fah. before welding in the case of 
test shaft No. 5, and slightly different tech- 
niques, with “ Fleetweld”’ electrodes, were 
employed for welding the two flanges. 

The fatigue test results for these test shafts 
are given in Table I. 





Test Ultimate tensile | Ratio: Shaft | 


for test shaft No. 3 had a tenacity of about 
35 tons per square inch, and in the case of the 
other two forged shafts, 28-32 tons per square 
inch. The forged test shafts were identical 
with the welded shafts as regards dimensions, 
with the exception that the fillet radii in the 


Taste I1.—Forged Shafts 



































Shaft strength of shaft | diameter /fillet } Torsional stress, No. of Remarks 
No. | material, tons radius Ib per sq in cycles 
per sq in 
3 35 6-5 + 10,000 7-2x 10° | Crack formation commenced at slight 
tool mark in fillet 
6 30-5 5 approx. + 7,500 | 1x 10° 
+ 9,000 i » 
+ 10,500 
+ 12,000 
+ 13,£00 * 
15,000 o | 
+ 16,500 | 3:96x 10° | Cracks originated in the keyway at 
the nodal point of the shaft 
7 33 4-875 +10,500 | 1x 107 | 
+ 12,000 ” | 
+ 13,500 7. 
15,000 8-09 x 10° | Cracks originated in the keyway at 
the nodal point of the shaft 
8 30-5 8 +10,000 xl?’ | 
+ 11,500 *” 
+13.000 
+ 14,500 o 
+ 16,000 ” 
+17,500 8-1x 10° | Cracks originated in the coupling 





These results indicate that, unless very 
special care is taken in the welding operation, 
couplings welded to shafts may have a com- 
paratively low fatigue strength when subjected 





| Ultimate tensile | Ratio: Shaft 


fillet 


case of test shafts Nos. 6 and 7 were approxi- 
mately 2in instead of lin. 

The test results for the forged shafts are 
given in Table II. In view of the results 


TaBLe III.—Meehanite Cast Iron Shafts 

















Test | strength of shaft | diameter /fillet | Torsional stress, No. of Remarks 
Shaft | material, tons radius Ib per aq in cycles 
per sq in 
' 
| 
4 30 6-0 + 4,080 1x 10? 

+5,190 » | 

£6,300 % | 

+: 7,42 ” | ‘ 

-+ 8,530 8-15 10® | Crack developed in shaft material, 
and spread in 45 deg. spiral into 
the fillet 

B 30-5 6-0 8,500 | 8-16x 108 Grain structure of shaft material 
| coarser than shaft A. Several 
|  eracks developing 

4 31 6-0 +-7,000 | 1x10? | 

| 8,000 | 3-65 10® | Crack developed very rapidly (15 


minutes), starting from fillet and 
proceeding as 45 deg. helix 


to alternating torsional stresses. This may be 
largely due to lack of homogeneity of the mate- 
rial in the weld area, with resulting increased 
susceptibility to fatigue failure. 


obtained for specimens Nos. 6 and 7, the 
author decided to carry out an additional test, 
on shaft No. 8, with a view to ensuring that 
fracture would take place initially in the 
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coupling fillet and not in the keyway. For 
this purpose a shaft was forged to represent 
an intermediate shaft of normal merchant 
service design, the shaft being solid, with 
coupling fillet radii of one-eighth the diameter 
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~@——- Measured results from shaft No. 1. 
- —- — Theoretical undamped resonance curve. 
Stress due to forcing torque. 


FIG. 4—Resonance Curve for Mild Steel Welded Shaft of 
9}in/6}in Diameter 


of the shaft, viz., 17/,sin. In this test specimen 
a solid key was fitted to a flat milled on the 
shaft journal. 

Material was taken from shaft No. 3 and 
tested on a torsional fatigue testing machine 
at the National Physical Laboratory, using 
specimens of 0-5in diameter. The torsional 
fatigue limit so determined was +10 tons per 
square inch. 

To reduce, from six to one, the number of 
test pieces required in large-scale testing, it 
was planned to commence testing at a low 
fatigue stress and after each 10’ cycles to 
increase the stress in small increments until 
failure occurred. 

Small, polished test pieces, jin in diameter, 
cut from the forged material of shaft No. 8 
and tested in reversed torsion on the Nationa! 
Physical Laboratory’s combined-stress machine, 
gave a fatigue limit of approximately +-9 tons 
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Test shaft No. 1: Fillet a, butt 5. 
Test shaft No. 2: Fillet a, butt c. 
Test shaft No. 4: Butt c, butt c. 

Test shaft No. 5: Fillet a, fillet a. 


FiG. $—Weld Preparations for Test Shafts 


per square inch, giving a value of about 1-17 
for the overall factor, A=f/F, where f repre- 
sents the reversed torsional fatigue limit of a 
jin diameter, polished specimen without stress 
concentration, and F represents the reversed 
torsional fatigue limit of a 9%in diameter 
solid test shaft with stress concentration due to 
a fillet radius of one-eighth shaft diameter 
and with commercial, smooth-turned finish, the 
fatigue strength estimated from the 
results of the special testing procédure adopted. 

The results obtained with test shafts Nos. 6 
and 7 woéuld seem to show & value for A of 








Vi 
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about 2 for a sunk keyway with rounded ends. 

Tests on ‘* Meehanite’’ Cast Iron Shafts.— 
it has been previously mentioned that certain 
alterations were made in the large fatigue 
testing machine in order to test a number of 
cast iron shafts, and as the shafts in question 
were 6in in diameter, it is considered it would 
be of interest to include the results in this 
paper. The shafts in question were of cast 
Mechanite and, through the courtesy of Mr. 
Rk. B, Templeton, of the Ealing Park Foundry, 
the test results are shown in Table ITI. 

Small-scale torsional fatigue specimens, jin 
diameter, gave a value of + 7-7 tons per square 
inch for this material. It had been previously 
ascertained that reversed bending tests had 
indicated a fatigue limit of approximately 
+12 tons per square inch. 

It is difficult to assess with confidence a 
value for scale effect, but in these tests a value 
of about 2 is indicated for the overall factor A. 

General Conclusions.—The results so far 
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obtained with this large torsional fatigue 
testing machine indicate clearly the overall 
reduction in fatigue strength in large shafts 
due to stress concentration set up by the 
geometrical form of the stressed parts, to 
lack of homogeneity of the material, and to 
any size effect, if present. 

So far as size effect is concerned, the results 
obtained for mild steel test shafts Nos. 6, 7 
and 8, tested in the manner described in the 
paper, show that this effect may be very appre- 
ciably less than that given by other investigators 
when comparing test results over a considerably 
smaller range of diameters. 

In the case of Meehanite cast iron, the 
limited evidence provided by the tests indicates 
that the overall effect is more pronounced 
than with mild steel. 

There is a whole field for future investigation 
in the determination of the effect of a variety 
of factors influencing the fatigue strength of 
shafting. 


Light Engineering Industry in 


South 


OR some years the Government has pursued a 

policy of encouraging existing firms and those 
interested in néw developments to open works 
and extensions in certain areas of the country, 
where non-mobile unemployed labour is 
available. South Wales is one such area 
where unemployment in certain of the more 
remote districts has for many years been a 
major problem. During the war the number 
of unemployed naturally decreased to a very 
great extent and now efforts are being made 
to keep this number to a minimum by intro- 
dueing new light industries in hitherto non- 
industrial districts, or where mining—the 
previous mainstay of the population—has 
declined. Many of the light industrial works 
opened prior to and during the war in such 
districts of South Wales are now proving an 
important factor in our production drive and, 
although a number of proposed new factories 
and works extensions have been held up by the 
temporary cessation of new building work, 
plans have been made for construction to 
begin when conditions again permit. 

Recently, in the course of a brief tour of 
South Wales, organised by the Ministry of 
Supply, we were able to inspect an interesting 
selection of factories now engaged in light 
engineering work, which were started, before, 
during, and since the war. A particular diffi- 
culty which is encountered by all light engineer- 
ing establishments when first setting up in 
these areas of South Wales is the complete 
lack of skilled men, such as toolmakers, fitters, 
machinists, setters, &c. At the outset each 
of the firms had of necessity to provide its 
own nucleus of skilled labour, from either a 
parent company or from outside sources, 
in order to organise production and train 
unskilled workers. The local youths and 
younger men take to engineering fairly readily 
and respond well to training, but many of the 
older men prove a somewhat difficult problem. 
These older men have trouble in adapting them- 
selves to a light industry, particularly as very 
many of them are ex-mineworkers suffering 
from varying degrees of ill-health. In many 
cases the hands of these men have become set 
through years of hard manuaf labour and lack 
the suppleness essential to precision assembly 
or the dexterity required for efficient machine 
operation. Nevertheless, careful seléction of 
jobs and breaking down of operations by the 
executives, coupled with willingness on the 
part of the workers, has overcome many physi- 
cal obstacles. This is particularly evident at 
the Resolven works of George Kent, Ltd., 
a branch of the well-known Luton firm, where 
various types of motor car steering gears are 
being made. In the section of the works where 
this class of production is effected, a very 
high percentage of the workers, despite dis- 


Wales 


ablement, have been successfully trained and 
are doing good work. 

In addition to steering gears the Kent works 
is also producing large numbers of counter 
assemblies for the firm’s well-known water 
meters. This work is done largely by women 
and is effected by the normal repetition mach- 
ining and production assembly line methods. 
The premises occupied were acquired some 
eighteen months ago, when they were released 
from war production, and a small team of 
skilled men and executives were sent down 
by the parent company to organise the new 
factory. This nucleus has now trained the 
present labour force of some 350 into an effi- 
cient production unit. At first the lack of 
skilled local men made the new factory depen- 
dent upon the parent concern for tools, jigs, 
&e., but it is already doing its own tool main- 
tenance and is now training tool fitters. 

Another firm which has successfully embarked 
upon light instrument work at Ystradgynlas, 
in South Wales is the Anglo Celtic Watch 
Company, Ltd., which is owned jointly by 
Smiths English Clocks, Ltd., Ingersoll, Ltd., 
and Vickers, Ltd. At present this factory is 
making some 4000 pocket watches a month 
and in a few months will begin to make wristlet 
watches. Two other factories are being built 
on the same estate for the manufacture of 
clocks. A small group of skilled personnel 
from the parent company has organised the 
works and trained large numbers of women 
into an efficient production team. The layout 
and equipment of the works leaves little to be 
desired and the employees work under ideal 
conditions. A majority of the employees 
are women and their aptitude for a class of 
work quite new to them, coupled with the rate 
of production and quality, is a matter upon 
which both they and their instructors are to be 
congratulated. A number of men have been 
trained as machine setters and some excellent 
training is being given in a modern, well- 
equipped tooltoom, which will eventually make 
the works entirely independent for the high 
precision tools, jigs, fixtures and gauges re- 
quired in watch manu- facture. 

As a contrast to instrument work, the manu- 
facture of dental burrs or drills at the factory 
of the Amalgamated Dental Company, Ltd., 
at Fforestfach, Swansea, is confined mainly to 
small machining. At this works some sixty- 
four types and sizes of dental burrs are pro- 
duced on small automatics and special purpose 
machines. Here again women are largely 
employed and in the main serve as machine 
feeders. Although the actual feeding of the 
machines calls for but little training, a fair 
amount of intelligent care is essential. The 
burrs ate made of expensive material and, once 
off the machines, cannot be rectified if cut 
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incorrectly or to an insufficient depth. 
factory was started about three years ago by 


a skilled team from the parent works and in 
that time it has successfully trained a number 
of unskilled men into specialised machine setters 
and tool fitters, as well as a very large number 
of women and girls. ° 

Male labour is principally employed at 
Aberdare Cables, Ltd., whith was established 
in Aberdare in 1938, at a time when this hitherto 
prosperous town was hard hit by unemploy- 
ment. At that time a large number of men 
were engaged and trained in the specialised 
branches of the cable making trade, which 
has now become part of the town’s established 
industry. During the war years extensions 
were built adjoining the factory for the produc- 
tion of munitions and these premises are now 
occupied by a subsidiary company, Aberdare 
Engineering Company, Ltd., engaged in general 
engineering and the manufacture of soot 
blowers. A large number of men have been, 
and are being, trained as machinists, fitters, 
&c., in the new works. A new concern, Aber- 
dare Carpets, Ltd., is temporarily housed in 
the main works and in it a number of women 
have been trained in carpet weaving. These 
works between them employ some 550 hands 
and the new industries have done much to 
relieve the unemployment problem in the area. 
The original works were fully described in 
these pages in the issue of May 6, 1938, and 
we hope to give full details of the new layout 
in a future issue. 

An interesting example of a successful engi- 
neering firm established in a small town remote 
from the industrial centres is that of John 
Mills and Co. (Llanidloes), Ltd., at Llanidloes. 
This firm manufactures colliery haulage gear 
and winding engines and the well-known range 
of “ Oilaulic” hydraulic presses. It was 
started early in the last century and practically 
all of the 200 men it employs have been trained 
in the works. By dint of careful planning and 
foresight. the production methods and the 
design of the plant manufactured have been kept 
up to date and an efficient labour force has been 
trained against future needs. Recent extensions 
to the works include a spacious new shop. 

The few firms we visited were selected as 
typical examples of the successful introduction 
of light engineering production into the more 
remote parts of South Wales. They all showed 
how a keen and efficient nucleus of skilled men 
and executives could overcome the lack of 
skilled labour and build up efficient productive 
werks which served to reduce considerably the 
unemployment problems of the district. 


—_—_—— 


History or a Czanz AND Excavator Firu.— 
Under the title ‘‘ Proud Heritage,” an interesting 
little history has been written of Thomas Smith and 
Sons (Rodley), Ltd., the well-known firm of crane 
and excavator makers. The author of the book 
is Mr. Frederick H. Smith, a joint managing direc- 
tor, and a descendant of one of the founder mem- 
bers of the firm. The history of the firm dates 
back to 1820, when a partnership was formed 
between Jeremiah Booth, David Smith and Jére- 
miah Balmforth, as millwrights and house fur- 
nishers. The original partnership was first broken 
in 1847, when Booth sold his interest in the firm 
to the other two partners in order to start up on 
his own account. In 1858 Balmforth died, and his 
interest in the firm was sold by his son in 1861, 
to Thomas Smith, who succeeded his father, 
David Smith, in 1859. In 1939 the financial 
control of the firm was acquired by Thos. W. 
Ward, Ltd., but the family interest has been 
maintained by Mr. F. H. Smith and his son, Mr. 
T. N. F. Smith, who is also on the board of the 
company. It is interesting to note that the crane 
side of this business was instituted in 1840, with 
the manufacture of hand-operated guy and derrick 
cranes. In 1860 the first power-operated cranes 
—%8-ton and 5-ton steam guy and derrick cranes— 
were made to the designs of the firm’s first draughts- 
man, John Brook. The well-known line of excava- 
tors now made had their beginning in 1887, when 
a shovel attachment was first fitted to a 3-ton 
stéam crane. From these early beginnings crane 
and excavator design has developed with the pas: 
sage of years, alternative means of drive in the 
form of the oil engine and electric motor have 
come into being, and fabrication is now 4 recog- 
niked feature in thany forms of construction. 
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STILL MORE ECONOMICS 

As we go to press the T.U.C. is still 
deliberating upon those two White Papers 
recently published that have revealed the 
gravity of Britain’s economic position and 
the need to check inflation. What the result 
of these deliberations will be we cannot, of 
course, foretell. But one thing is certain. 
The unions will not hear of stabilisation of 
wage rates in any form unless profits and 
prices are reduced; and as Sir Stafford 
Cripps revealed in last week’s debate in 
Parliament, he has already approached the 
Federation of British Industries and other 
organisations, “asking them to work out 
some plan for price and profit decreases.”’ 
The Government's plan for combating in- 
flation thus becomes that of holding all 
personal incomes reasonably stable whilst 
reducing prices and profits.. But even should 
all agree to carry out such a plan voluntarily, 
is there any hope that it will be successful ? 

Shall we be accused of cynicism for reject- 
ing the idealist view, to which Socialists cling, 
that prices ought to be fixed by calculating 
costs of production and distribution and 
adding a margin for profit? That is a 
system a Government can use in time of war, 
when the Government itself is the only 
buyer. But it is surely inapplicable in time of 
peace, when there are many buyers, not 
merely one. For when there are many 
buyers, human nature does not allow even 
the more idealistic employers to fix prices in 
any. such way. ‘The idealistic system is 


certainly not applicable to a buyers’ market. 
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For when the buyer rules competition invari- 
ably forces producers to accept prices lower 
than they would fix were they more free. 
Thus they have either to be content to earn 
smaller profits or become energetic enough 
to cheapen methods of production. But even 
in a sellers’ market the manufacturer has in 
reality not much control over the price. For 
such is human nature that some at least of the 
buyers will always be so eager to acquire goods 
in short supply that they will offer higher and 
higher prices to obtain them. Then, when 
the Government steps in to fix a ceiling, that 
maximum price tends also to become the 
minimum, as Sir Stafford recognised during 
the debate. The maximum must be so 
calculated that the least efficient producer at 
least covers his costs. But what firm, more 
efficiently operated, is going to take less than 
the maximum when buyers, amongst whom, 
incidentally, the wage-earner is prominent, 
are queuing up to pay it ? Nor is this process 
of bargaining confined only to the fixing of 
price. It rules equally in the negotiation of 
wage rates. Under existing conditions, for 
instance, employers, recognising that in- 
creased costs consequent upon increased 
wages can be passed on to consumers without 
affecting the number of sales, are less resistant 
than usual to wage claims. Some, indeed, as 
Sir Stafford mentioned in the debate, are 
even offering abnormally high wages in order 
to attract labour. Unfortunately, too, these 
high wage rates tend to apply to inessential 
trades. For the effect of price control in limit- 
ing profits upon essential goods has been to 
drive many of themore energetic and resource- 
ful business men (whose vigour ought to be 
attracted to more useful service) to the 
manufacture of uncontrolled  inessential 
articles or to other activities over which the 
controlling hand of the Government lies 
less heavily. Will not the present attempt 
voluntarily to bring down prices and 
profits merely reinforce that trend towards 
the manufacture of inessential things and 
divert labour away from the making of 
more important materials? And even if 
reductions of price and profit are brought 
about by the voluntary efforts of indust- 
rialists and engineers who have the benefit of 
the nation at heart, will that action have the 
desired effect in reducing inflationary 
pressure ? The motive of wage-earners and 
others in seeking higher wages is the hope 
—quite unjustified in present circumstances 
—that more money will allow them to buy 
more goods. Are they not, in seeking reduc- 
tions of prices and profits, being still misled 
by the same hope? Are they not further 
misled by the mistaken notion that partial 
elimination of profits would lead to large re- 
ductions in price? Moreover if prices 
and profits do fall appreciably and yet 
no more goods than before are offered 
in the home market, will not the inflationary 
pressure of stabilised personal incomes be- 
come greater, not less, as the lower prices 
attract a greater number of buyers? If 
prices do fall the concomitant need will be to 
make a parallel reduction in purchasing 
power; and if that purchasing power is not 
reduced, will not such an_ increased 
inflationary pressure be generated as to 
cause a very rapid return to the status quo 
ante ? 

What, then, should be done to counter 
inflation ? Surely the correct counter is the 


Feb. 20, 1948 


financial one, that of attacking directly, not 
prices or personal incomes, but Xcess pur- 
chasing power. Deflation is a word with dread. 
ful associations amongst Socialists and indus. 
trialists alike, because, as economists now 
realise, it was misused after the first World 
War. It is associated with memories of 
widespread long-term unemployment among 
the men and of grinding competition and 
inability to afford modernisation amongst 
industrialists. Moreover, the authority of 
the late Lord Keynes lies all on the other side, 
His conception was that of an expansionist 
economy, in which purchasing power should 
always be high enough to press industry on 
to higher and higher production. Since al! 
alike—industrialist, engineer, salarian, wage- 
earner and rentier—would benefit, it is a con- 
ception with which none need quarrel. But 
Britain’s present state bears no likeness to 
sucha concept. In Britain’s present economy, 
because of the need to send so much of her 
production abroad, purchasing power is far 
outrunning the ability of industry to supply 
the home market. We recognise the dangers 
inherent in deflation. It might cause unem- 
ployment and it might check the modernisa- 
tion of industry. But would it ? When engi- 
neers are faced by a difficult technical 
problem they are accustomed cold-bloodedly 
and without prejudice to estimate as accu- 
rately as their knowledge permits what the 
effects of doing this, that or the other will be. 
Can we never hope that Governments will do 
the same ? Is there no hope that economists 
could place bluntly before the country esti- 
mates of the consequences of following present 


policy or of more deflationary policies and of 


their effects upon the people, estimates made 
without political or party prejudices? But 
perhaps even were such estimates available, 
human prejudices and human longings would 
still prove too strong to permit agreement 
upon the course preferable to be followed. 
And what a terrible thing it would be were 
the estimates to show a particular course to be 
far the most advantageous! For then 
the politicians would have nothing left to 
argue about ! 


CIVIL AIR TRANSPORT POLICY 


THE criticism directed against the three 
nationalised Air Corporations, which have 
incurred such heavy financial losses in their 
first year’s operation of British air transport, 
has certainly been severe. In a recent 
lengthy debate in the House of Lords it was 
expressed by the opener, Lord Swinton, a 
former Air Minister, with much emphasis. 
Hardly less uneasiness was shown about 
some aspects of their management in the 
official Courtney Report on the Tudor air- 
craft. The chief concern is, of course, the 
great loss of money—in the aggregate 
some ten million pounds seems to have dis- 
appeared inside twelve months of operation. 
In the days before the late war we had got 
used to seeing the rate of subsidy to Imperial 
Airways getting less and less as the years 
passed. Indeed, Mr. Woods Humphery, the 
then managing director of Imperial Airways, 
has recently claimed that the rate of subsidy 
steadily fell from 54d. per ton mile to only 
74d. It is sad to see that economical trend 
now being reversed. Objection is taken also 
to the awkward and cumbrous method of 
selecting new types of aircraft and in the 
placing of contracts for them, a method 
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which almost seems to have been designed 
to prevent centralisation of responsibility 
anywhere. It is just what many people 
feared might happen when the policy of 
nationalisation was applied to industries 
which had hardly emerged from their embryo 
state and which were by no means ready to 
be forced along ideological paths, however 
perfect in pattern. Government Depart- 
ments sometimes prove wise and _ useful 
counsellors, but they are poor traders, 
especially along highly specialised lines of 
business. When something goes wrong no 
one is to blame, though should success by 
good fortune be attained there can usually 
be found some who are ready to wear the 
laurels. Among these many criticisms of the 
current management of British aviation 
there seems also to be some suspicion that 
the level of technical efficiency is not all it 
might be. 

In some respects such criticisms go too far. 
[t was foreseen that there must he financial 
disequilibrium in the interim years between 
war and peace, and this was duly provided 
for in the Estimates laid before Parliament. 
The loss of money was in part due to the 
restrictions on currency exchange, inevitable 
in a world so.economically disorganised, and 
the limitations on foreign travel ; in part to 
the unavoidable confusion of a change-over 
from war conditions and the resulting lack of 
aircraft designed entirely for civil purposes ; 
and equal lack of staff trained for airline 
work. Not a few of these troubles are, how- 
ever, to be found even in that paradise of 
aviation, the United States, with its high 
traffic density, great continuous area and 
freedom from frontier complications and 
delays. Despite those advantages the losses 
incurred by the American internal airlines 
run into millions of pounds a year. In the 
test of the provision of adequate 
safety in flight no charge of inefficiency can be 
made against the British airlines; indeed, 
the largest of them, the British Overseas 
Airways Corporation, during a recent twelve- 
month period, lost only four passengers by 
fatal accident. This, on a total of 276 million 
passenger miles, gives a rate of loss of only 
1-5 per 100 million passenger miles, less than 
the best attained in pre-war years under the 
easier conditions of the U.S.A. Comparative 
flying statistics for other countries are not 
at the moment published with the same 
freedom as of yore, but we notice 
that the Dutch K.L.M. succeeded in 
showing a profit of more than a million 
sterling during 1946, and paid a divid- 
end to its shareholders. The Belgian 
airlines also showed a working profit. One 
or two such swallows do not make a summer, 


but perhaps the Netherlands experience may - 


be regarded as a happy pointer to better 
weather soon for everyone. 

The U.S. President’s Air Policy Com- 
mission, when advising the President 
in J&nuary of this year, stated that 
the military demand of only 21 million 
pounds of airframe weight per annum was too 
low to afford a sound basis for provision 
against emergency, even when supplemented 
by the output of commercial and private 
aircraft, and it advised that the military 
provision should. be stepped up to 30 or even 
40 million pounds weight. What 40 million 
pounds weight of airframes would cost in 
these days is hard to say, as so much depends 


THE ENGINEER 


on the extent and cost of prototype develop- 
ment, but it could certainly not be less, with 
engines included, than 100 millions sterling 
and might be very much more. Our own 
country is not at the moment in a position 
to spend a great deal on aircraft develop- 
ment, beyond what is essential for national 
safety, and where it is likely to result in an 
expansion of the. export trade. As aircraft 
exports are already over £20 millions a year 
it will be agreed that the industry is showing 
creditzble enterprise in difficult times, and 
it is good to see it reported that some of our 
highly specialised aircraft are to be used to 
attack the world’s altitude and speed 
records, as good a way 28 any of showing 
the high quality of what we can produce. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


TWO-STROKE DIESELS 

Srr,—The details given in Mr. H. G. Ivatt’s 
letter appearing in your issue of January 30th, 
are of great value in establishing that the first 
two-stroke engine to be used in a locomotive 
on the British railways was the 170 h.p. machine 
installed in 1934 by the L.M.S. 

It is highly important the historical details 
should be authentically established, because it 
must be recognised that the British railways 
are now passing through a crucial stage of 
their evolution and the present stages of 
progress will, undoubtedly, be of great interest 
to future historians. 

This applies, amongst other things, to the 
appearance of diesel-electric traction, and since 
Mr. Ivatt has indicated the first use in England 
of a two-stroke engine in a locomotive with 
mechanical transmission, it appears that the 
Brush diesel-electric shunter is the first British 
locomotive to use the two-stroke engine with 
electric transmission, and the 400 h.p. engine is 
the largest of its type yet to be installed. 

J. H. R. Nrxon 

Loughborough, February 5th. 





RAZOR BLADE LIFE 


Sim,—If your columns are still open to this 
question, may I add my experience ? I have 
no difficulty in making a blade last practically 
indefinitely. I sharpen it on a curved glass hone 
—the inside of a tumbler, at a pinch—applying 
the lightest possible pressure. If the pressure 
applied is such that the arc of the blade is con- 
centric with the arc of the hone or tumbler 
surface, the blade might as well be rubbed on 
the wall, as the cutting edge, which is bevelled, 
can never come in contact with the surface of 
the sharpener. 

G. D. STONE 

Epsom, February 13th. 


FINE LIMITS 


Smr,—May I as a member of a somewhat 
maligned branch of the profession—to wit, a 
works engineer—express my admiration for the 
sound common sense contained in your article 
‘* Fine Limits,” published on February 6, 1948 ? 

The passing of the zealous and expert crafts- 
man is not only to be mourned, but to be 
deplored. Even precision machinery demands 
repair, and the modern tendency to replace 
entire sub-assemblies rather than make one 
small component, can not only be uneconomical, 
but in these days can involve long delays and 
loss of output. It is, perhaps, more serious that 
the present system of training mere machinists 
and assemblers rather than craftsmen does, 
per se, lead to the state of affairs on which you 


comment. I refer to the tendency to work to 
unnecessarily close tolerances as an end in’ 
itself, instead of regarding the tolerance as a 
useful tool on occasions where interchange- 
ability is essential. 

The skilled mechanic has been taught to use, 
not only his hands, but his head, and he knows, 
one might almost say, by instinct just what 
limits are required by any particular job. I 
suggest, Sir, that this sense of ‘“‘ fitness,” if I 
may be forgiven the phrase, is one that is fre- 
quently lacking in the modern designer, and I 
crave the hospitality of your columns to suggest 
that, even in this age of superfine limits and 
electronic control, a craftsman’s training should 
be regarded as a sine qua non for the draughts- 
man, designer and _ professional engineer. 
Perhaps the suggestion is not so outrageous. 
After all, one can give the analogy that many 
able minds still regard “ a training in sail ” to 
be of inestimable value in giving that psycho- 
logical self-assurance to a sailor whose vessel 
may, in a few years time, be navigated entirely 
by radar and propelled by atomic power. 

Cuas. E. M. CrircHFIELD 

London, S.W.2, February 11th. 


————_>—__——_ 
Literature 


SHORT NOTICES 


Welding of Plastics. By G. Haim and H. 
P. Zade. London: Crosby Lockwood and 
Son, Ltd., 20, Tudor Street, E.C.4. Price 
21s.—Many papers have been read on the 
welding of plastics but this is believed to be 
the first book to be published in English upon 
the subject. In it the authors, after a brief 
chapter on, the chemistry and physics of 
weldable plastics and their technology, deal 
in detail with the various methods of welding. 
Full particulars of hot-gas, heated tool, high 
frequency and other methods of welding 
plastics are given, together with a very useful 
list of references to assist the reader who desires 
further information. This book will be a valu- 
able addition to the rapidly growing library 
on the subject of plastics. 





Modern Gas Turbines. By A. W. Judge. 
London: Chapman and Hall, Ltd., 37, Essex 
Street, W.C.2. Price 28s. net.—Intensive 
research has resulted in a considerable amount 
of progress in both the design and application 
of the gas turbine in recent years, and new 
developments are still following one another at 
short intervals. For this reason a general out- 
line of the theory and development of gas 
turbines, such as is given in this book, will be 
particularly valuable to the student. The book 
opens with an interesting outline of the history 
and development of gas turbines and then in a 
clear, concise manner deals with their thermo- 
dynamics and efficiencies. Detailed descrip- 
tions of the closed-cycle gas turbine, exhaust 
gas turbines for supercharging engines and gas 
turbines for aircraft and other applications are 
followed by a section on the materials used in 
their construction. The book concludes with a 
comprehensive list of references and _ biblio- 
graphy. 


** Symposium on Metallurgy of Steel Weld- 
ing.’ London: British Welding Research 
Association, 29, Park Cresent, W.1. Price 10s.— 
The full text of all the papers read, and 
of the discussion which took place, at the 
Symposium on the Metallurgy of Steel Welding, 
held on November 29 and 30, 1945, has been 
issued in book form by the British Welding 
Research Association. The papers have already 
appeared in the Journal of the Iron and Steel 
Institute or the ‘‘ Transactions ” of the Institute 
of Welding, in which the discussion was also 
fully reported ; but this collection of all the 
material into one volume will be specially wel- 
comed by those interested in following the 
trend of recent research on the metallurgical 
aspects of steel welding technique, weldability 
testing and the constitution of arc-weld deposits, 





188 


particularly as it is clearly printed, well pro- 
duced, and bound in a form which makes it 
suitable for keeping as a handy book of refer- 
ence. Neither the date of publication nor of the 
Symposium is recorded, an omission which is 
perhaps immaterial at the moment, but which 
may be unfortunate when, after a few years, it 
becomes valuable as a record of the position at 
a particular period. 

Plastics Manual. By H.R. Fleck. London : 
Temple Press, Ltd., Bowling Green Lane, E.C.1. 
Price 15s. net.—This book opens with a concise 
account of the treatment of the raw materials 
used in the plastics industry up to the stage 
where they become suitable for the manufactur- 
ing processes. The main chapters deal with 
the various thermo-setting and thermo-plastics 
materials in detail, covering generally their 
chemistry, manufacture and uses, and conclude 
with a useful section on qualitative analysis of 
plastics. A useful addition to the growing 
technical library upon the subject of plastics. 


Locomotives, Old and New. Locomotives of 
the L.M.S. London: London and Midland 
Region of British Railways, Euston House, 
N.W.1. Price 2s. 6d. net each.—The first of 
these two interesting and entertaining books 
contains a selection of photographs of represen - 
tative types of locomotives of the late London, 
Midland and Scottish Railway and the railways 
which were amalgamated into that company. 
Each photograph is accompanied by the leading 
particulars of the individual engine, and the 
book provides a fairly comprehensive outline 
of the development of the locomotive from the 
time of the “‘ Rocket.” All who are interested 
in the many famous engines which have been 
developed and built by the L.M.S. and its 
predecessors will welcome the book as an 
interesting addition to their libraries, and one 
which in years to come will be a means of quick 
reference to the more outstanding work done 
by some famous British railway companies 
when under private ownership. 

The second book is designed primarily for 
railway “engine spotters,” and is indeed 
one of the best of its kind we have yet seen. 
In the first part of the book each type and 
class of locomotive is illustrated, together with 
details of its main points, to provide means of 
quick and easy recognition. The remainder of 
the book is devoted to classified lists of all the 
locomotives on the L.M.S. system, with space 


provided for the ‘‘ spotter’s ”’ record. 
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Large Scale Fatigue Testing 


INSTITUTION OF MECHANICAL 


T an extra general meeting of the Insti- 

tution of Mechanical Engineers, last 
Friday, February 13, 1948; a paper entitled 
‘* Large-Scale Torsional Fatigue Testing of 
Marine Shafting,” by 8. F. Dorey, C.B.E., 
D.Sc., Wh.Ex., was presented before the 
Applied Mechanics Group. An abstract of the 
paper appears on page 183. The following 
is a short abstract from the discussion. 


Discussion 


Captain (E) J.-G. C. Given thought that 
the results did not do full justice to what 
could be achieved with welded shafts if 
sufficient effort was put into producing sound 
welds and, from the design point of view, 
keeping the weld away from stress concen- 
trations, as was possible with butt-weld 
design. With regard to forged shafts, it was 
unfortunate that the keyway failures in 
shafts Nos. 6 and 7 prevented the upper limit 
of the fatigue for those shafts in the main 
part of the shaft being reached, because that 
would have given some indication of the value 
to be assigned to the fillet radius and the 
ratio of the fillet radius to the shaft diameter, 
especially as in one of the shafts (he thought 
No. 6) they had a composite fillet, as was 
was used in the U.S.A., to reduce the amount 
of arboring for the bolt holes in the flange. 

With regard to the question of the ratio 
between the results obtained on the full-scale 
and on the laboratory test pieces, it should 
perhaps be mentioned that two test pieces 
cut from shaft No. 3 were tested at the 
National Physical Laboratory; one was a 
plain cylindrical solid specimen, while the 
other was bored out and made like a scale 
model of the actual full-scale shaft. These 
were subjected to similar small-scale testing, 
and the figures obtained gave ratios in both 
cases in excess of 2; in other words, the 
fatigue limit for tne small piece cut from the 
shaft was approximately twice the figure 
obtained in the full-scale test. He felt, there- 
fore, that any of these ratios should be 
accepted at the moment with some caution, 
if it was proposed to apply them in any sort 
of design feature. He would welcome the 
author’s views on that point. 

As he had said at the beginning, the 
Admiralty were planning some further full- 
scale testing of this nature, and hoped in that 
testing to be able to apply an alternating 
torsional stress superimposed on the steady 
torque, in order to simulate a little more 
closely the conditions likely to arise in service. 
In addition, they wanted to explore and do 
some further work on fillet dimensions and 
their effect on stress concentration, and some 
work on the effects of repairs by welding by 
building up shafting, as some recent work 
which they had done in thet connection 
appeared to indicate that comparatively high 
residual skin tensile stresses were left in the 
shaft even after this had been done. It was 
also desired to study, if possible, the effects 
of various anti-corrosion treatments, such as 
phosphating, which were under consideration. 
and of the alloy steels for the shafting of naval 
vessels which were being considered due to the 
continual striving for weight reduction. 

Professor H. W. Swift, thought that 
engineers would appreciate fully the ad- 
vantages of the author’s step-up method 
for the purposes of economy in material 
in determining the fatigue limit, and 
there seemed to.be no objection to this 
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procedure from the scientific point of view, 
provided that there were means for detecting 
the first signs of crack formation. ‘The 
detection of the first signs of crack formation 
was not so important with the ordinary, 
traditional procedure where several test 
pieces were used, because although  thic 
method might affect the convergence of the 
results, it would not, he thought, affect the 
ultimate limit. In the author’s test No. 6 
there was a fall in frequency which occurred 
at 15,000 lb per square inch, while in test 
No. 7 a sudden rise in temperature occurred 
at 13,500 lb per square inch, and the question 
seemed to arise of whether either of those 
effects, or any other effects, such as an 
increase in damping, occurred consistent!) 
before failure, and, if so, which occurred first 
and whether that particular one could be 
used as a criterion for the end-point of the 
test. 

Having regard to the general agreement 
between the author’s results on forged and 
Meehanite shafts, and to his estimates of the 
effect of stress concentrations, it was not 
surprising that in presenting the paper he 
had revealed his belief that at the moment 
there was no real proof that any size effect 
had been demonstrated by the tests. There 
were recorded in the paper some tests with 
German crank throws, which gave a value 
for the concentration factor of about 3-8, 
which compared with the author’s estimate 
of 2-2 for a similar fillet. In case those 
German tests should be regarded in them- 
selves as evidence of a size effect, it might be 
as well to point out that stress concentration 
could arise from other factors than keyways 
and fillets: it could arise from a change in 
the type of stress field. If the desire was to 
ensure comparable test results, it was neces- 
sary to arrange for geometrical similarity, not 
only between test pieces, but also between 
the stress fields. That led to a suggestion 
which had already been made by Captain 
Given, that in connection with possible 
further tests at the Staveley plant it might 
be worth while to carry out similar, but small- 
scale tests on geometrically similar specimens 
and with geometrically similar loading con- 
ditions. In that case any systematic differ- 
ences between those tests could be more con- 
fidently attributed to size effect, and cer- 
tainly with more confidence than in the case 
of the present results. 

Dr. G. A. Hankins, said that comment 
had already been made on the method 
used, the so-called under-stressing effect, 
starting off with 1000 Ib per square 
inch and gradually building up. That 
was something which one endeavoured to 
avoid in a normal fatigue test, when numbers 
of specimens were available and they were 
very cheap. Some people might say that 
under-stressing might have had a marked 
effect on the final result, but his own view, as 
the result of quite a wide experience of fatigue 
testing, was that it had not had much effect 
on the particular result in question. He had 
tried in the laboratory on small test pieces 
pushing up the fatigue limit by under- 
stressing. It could be done, but it required 
a great deal of care ; it was necessary to do 
tests very close to the fatigue limit and then 
gradually raise them. He did not think that 
it had had much effect on the author’s tests. 

Another point which he would like to make 
about the test on shaft No. 8 was that 
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normally, and again as a result of consider- 
able experience, he took a good deal of 
notice as far as basic information was con- 
cerned of high results in fatigue testing. 
When doing fatigue tests, errors came.in due 
to vibration of the machine, lack of align- 
ment, faulty preparation of test pieces, and 
go on. The errors that came in all tended to 
give low results, so that if one was looking for 
basic information the high result was the 
one of which one took very considerable 
notice. That was one reason why he would 
accept that as being a good result. 

He had had the feeling, based on results 
from abroad and on the apparently very low 
stresses at which the big components seemed 
to fail in service, that the size effect in fatigue 
testing might be very marked indeed. From 
the apne test in question, however, 
he felt sg reassured that the size effect 
(which he had been rather frightened of for 
some years) was not nearly so big as had been 
imagined. 

He suggested that it would be worth while 
repeating one or two of the tests on the 
welded shafts. It seenied to him that it would 
be a great pity on the results.of those tests 
to-let go the opportunity of using a method 
which, he understood,’ would be of very con- 
siderable value with regard to the production 
of shafts of the type in question. 

Professor J. L. M. Morrison, referring 
to the resonance curve for shaft No. 
1, asked whether there was any evidence, 
other than the experimental points shown on 
the diagram, for accepting 2420 vibrations 
per minute as the resonant frequency. From 
inspection of the figure, he said, one might 
tentatively suggest a slightly higher figure, 
about 2435 vibrations per minute. With 
that datum, the dotted curves were moved 
roughly 0-15 square to the right. The 
experimental values for speeds less than 2435 
then coincided extremely closely with the 
theoretical curve, and those with higher 
speeds were only a little less close. The 
inference would be that the damping system, 
if the shaft was elastic, was extremely small, 
and that it had not in fact been found possible 
to run the exciter continuously at exactly the 
resonant speed, an experience which was not 
uncommon, because as soon as that speed 
was reached the driving motor insisted on 
speeding up considerably. The author was 
to be congratulated on the closeness of the 
speed control reached manually, and Mr. 
Bunyan on the extraordinary accuracy of the 
electronic control. 

The results of the tests were given in the 
form of stress values, but the measurements, 
of course, provided strain values. To avoid 
incorrect application of the figures by others 
he wondered whether the results could not be 
stated in terms of strain. 

Dr. W. Ker Wilson said that in the lighter 
industries, such as the aeronautical and auto- 
mobile industries, it had long been the 
practice to determine the strength of com- 
ponents by full-scale destructive testing, 
ranging from tests of individual components 
such as airscrew blades up to the destructive 
testing of a complete assembly. There was 
no doubt that that did pay handsome divi- 
dends when it was a question of minimising 
structural weight. As an example of that, at 
the beginning of the development of the 
variable-pitch metal-bladed airscrew the 
specific weights of the components stood at 
0:41b per b.h.p. That was about the year 
1935. By 1940, with the introduction of the 
dynamic testing of those components, the 
weight had been brought down to 0-33 lb per 
b.h.p., and that was a typical weight for 
representative airscrews at that date. The 
current figure for airscrews, as @ result of still 
further dynamic testing work, was 0-27 Ib 
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per b.h.p., and there were individual examples 
with specific weights as low as 0-17 lb per 
b.h.p. 

He mentioned those figures to show that 
these tests did pay handsomely, and, in his 
opinion, were well worth doing. He thought 
that they would be equally profitable in the 
heavier industries. 

Dr. H. Allen found that the general tone 
of the discussion seemed to be against the 
feeling that there was any large size effect, 
and felt, therefore, that a number of these 
size effects which had been reported in the 
past might really be due either to stress 
concentrations which were not fully under- 
stood or to real differences in properties 
between the samples which were being tested. 
It was perhaps significant that the one sample 
which was examined where it was specifically 
stated in the paper that the small test piece 
was taken from the material of the shaft 
was the one which showed the least evidence 
of size effect. Perhaps he had not read the 
paper closely enough, but he did not think 
that it was stated anywhere that the small 
test pieces in the other cases were taken from 
the material of the actual shaft tested on the 
large scale, and so he wondered whether there 
could have been any differences in the real 
properties between the small and large test 
pieces which were tested which would account 
for some of the differences in the fatigue test 
results. Cast iron was a material which wa‘ 
notoriously variable in its properties accord- 
ing to the size of the sample taken, and 
perhaps something of that kind might have 
entered into the figures there. In all size 
effect work it was very important to see that 
the small and large test pieces were actually 
the same material and not two different 
materials with entirely different properties, 
as could easily be the case if sufficient pre- 
cautions were not taken. 

Mr. D. Mills said he had one little piece of 
evidence which might be added to the dis- 
cussion. At the Motor Industry Research 
Association they had been carrying out tests 
for some time on cast crankshafts, and he 
had tested two series of crankshafts which 
were geometrically similar. One had a 44in 
journal and the other a 2}in, and the smaller 
shafts were half the size of the larger in every 
particular, including the fillet radius. Bend- 
ing fatigue tests on those shafts showed that 
the larger shaft was 23 per cent weaker than 
the smaller, so that there seemed to be a 
scale effect above 2in. He ought to add that 
these tests were made on castings; each 
shaft was cast separately. It was well known 
that in castings the actual structure of the 
material did depend to some extent on the 
size of the casting, so that that, as well as 
the scale effect, was coming into the tests. 

The Chairman (Dr. 8. Livingston Smith), 
in winding up the discussion, said that part 
of the discussion had been concerned with the 
question of whether it was No. 8 oc No. 3 
shaft which was the “odd man out.” The 
author was at. present ony out a rather 
important programme of work for the British 
Shipbuilding Research Association, and it 
could be said that the results up to date con- 
firmed the figures for No. 8. Similar speci- 
mens of the ultimate strength and dimen- 
sions of test piece No. 8 in Table IT had given 
results of -+-17,000 lb per square inch, which 
was to all intents and purposes a comparable 
figure to the one quoted in the present paper. 
Bearing that in mind, he was not going to 
say that it was conclusive, but it rather 
looked as though No. 3 was the “odd man 
out’ and not No. 8. That, he thought, 
should lead to an attempt to discover why 
No. 3 gave a low figure, and not why No. 8 
gave a high figure. 

The author replied shortly. 
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Northern Ireland Electricity 
Development 


THE Northern Ireland Government published, 
early this week, the text of a Bill under which 
it is proposed to establish a Joint Electricity 
Committee, the function of which will be the 
control of generation and primary transmission, 
and the purchase of all electric power produced 
in the country. The Bill proposes also that 
the committee shall have power to resell 
current to distributing authorities at a standard 
tariff, and to prepare schemes to ensure the 
maximum efficiency and economy in the instal- 
lation of new plant and the production of 
energy from all sources. Another clause in 
the Bill relates to the institution of a system 
of loans for the purchase of agricultural elec- 
trical equipment and for the setting-up of a 
Rural Electrification Council to encourage the 
use of electricity in agriculture. There is 
provision for the transfer to the present 
Northern Ireland Electricity Board of the 
generating stations and undertakings con- 
structed and acquired by the Ministry of Com- 
merce under emergency legislation, and for 
expansion in the personnel of the Board appro- 
priate to its increased responsibilities. A 
promise to abandon the guarantee system so 
far as it affects purely rural electrification is 
implemented by the Bill. 





Pier for New York Shipping 


SEVERAL of the piers in New York 
Harbour are old and ill-adapted to modern con- 
ditions, and one of these was destroyed recently 
by fire. One of several moves by the port 
authority for improvement is the proposal 
to build and equip a modern pier at the city 
of Hoboken, opposite New York and on the 
west side of the Hudson River, but within 
the area of the harbour. It would replace three 
old piers that were burned some years ago and 
never replaced. The pier now proposed is to 
be 950ft long, 330ft wide over all, with a double- 
deck transit shed 288ft wide, flanked by open 
decks 30ft and 12ft wide. The wider apron 
is to have a double-line railway. In the middle 
of the pier will be a triple line of rails, depressed 
to put the floors of the cars on a level with 
the floor of the pier. Each of the outer tracks 
will be about 650ft long, accommodating 
sixteen freight cars. The middle track will 
be for shunting, connected with the other 
tracks by crossovers. A special feature of 
the design is provision for manceuvring motor 
trucks and trailers, a U-shaped runway 25ft 
wide, on each floor, serving for rapid move- 
ments and being kept clear at all times. This 
runway, together with the loading spaces 
and transverse runways will eliminate the 
vehicles and lorries waiting in line outside 
the pier, which has been a troublesome feature 
at some of the present piers. Sometimes 
there have been as many as forty or fifty trucks 
in line on the street. The second floor or upper 
deck will be approached by a ramp inclined 
1 in 22, but there will also be lifts for handling 
the trucks. Besides the usual cargo marts 
there will be frames over each doorway of the 
shed to énable a ship to operate its own gear 
for handling cargo across the 30ft apron or 
open deck. Cargo elevators will be supple- 
mented by electric trolley hoists of 3 tons 
capacity, running on overhead runways of 
rolled steel joists. For heavy loads there will 
be a 35-ton gantry crane. Fire pumps, ventila- 
tion, heating, sprinklers, escalators and other 
equipment will be included. 


en 


NEWER ENGINEERING MATERIALS.—A course of 
seven lectures on ‘‘ Newer Engineering Materials ” 
is to be given at the Northampton Polytechnic, St. 
John Street, London, E.C.1, on Wednesday 
evenings, March 3rd, 10th, 17th and April 7th, 14th, 
2ist and 28th, at 7 p.m. The subjects to be covered 
include powder metallurgy, developments in lubri- 
cants, the manufacture and properties of glass, 
plastics and silicones, and the fee for the course is 
10s, 6d. 
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Locomotive Developments 


= year the London Midland and Scottish 
Railway Company—now the London and 
Midland Region of British Railways—an- 
nounced that it was building three groups of 
ten locomotives of the class ** 5” mixed traffic 
type for comparative trials. Ten of these engines 
were to be equipped with roller bearings and 
Caprotti valve gear and ten with plain bear- 
ings and Caprotti valve gear. Of the third 
group of ten engines to be fitted with roller 
bearings and piston valves, nine were to have 
Walschaerts and one Stephenson link motion. 
These groups of locomotives are to be tested 
against one another and with a batch of ten 
standard class ““5” engines having plain 
bearings and Walschaerts valve gear. 

In the course of a recent visit to the Crewe 
workshops we were shown some of these experi- 
mental locomotives, which are being built 
to the design of Mr. H. G. Ivatt, the Chief 
Mechanical Engineer. We were informed 
that the main purpose of the experiments is 
not to achieve spectacular thermal advantage, 
but to increase the availability and mileage 
of locomotives between shop repairs. It is 
also aimed to reduce the costs of maintenance 
and the work entailed in the running sheds. 
Special cost records are to be kept in order 
to assess the relative financial benefits that 
accrue from the various arrangements, ‘and 
the standard engines being built under the 
same programme are also to be costed so that 
comparative records can be obtained with the 
minimum of outside variables. 

In order to accommodate the roller bearings 
the coupled wheelbase of each of the new engines 
has been lengthened by 4in and the boiler has 
been raised by 2in. The fitting of the new 
equipment has resulted in an increase of 
2 to 3 tons in the weight of the new engines 
over the original class “ 5 ” design. 

The roller bearing axle-boxes are all fitted 
with Timken taper roller bearings and have 
manganese steel liners welded on to their 
guide faces. All of the coupled wheel axle- 
boxes fitted to the engines are of the cannon 
type and they have their casings split hori- 
zontally in order that they can be assembled 
on the axle after the cones and wheels have 
been pressed on. Individual roller bearing 
axle-boxes are fitted to the bogies and tenders, 
those on the bogies being inside and those 
on the tender outside the frames. 

In the case of the engines fitted with Caprotti 
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at Crewe 


by Associated Locomotive Equipment, Ltd., 
to the usual specification. Great care has 
been given to the lay-out of the steam and 
exhaust passages. The steam inlet is arranged 
on the outside of the cylinder whilst the exhaust 
passages are next to the frame. This arrange- 
ment has been followed, as it is stated to give 
straighter passages than those obtained in 
the more usual lay-out 
followed with Caprotti 
valve gear. The valves 
are seated by steam 
pressure taken from 
the regulator direct to 
the cylinder casting, 
this design permits the 
poppet valves to drop 
off their seats when the 
engine is coasting, and 
gives the effect of a 
large bypass on the 
cylinder. 

The engines fitted 
with roller bearings have 
the drive for the Cap- 
rotti gear mounted on a 
facing formed on top 
of the roller bearing 
casing. The locomot- 
ives having plain bear- 
ings have the Caprotti 
gear drive mounted on 
the axle and this drive 
is enclosed within a cast 
housing having bear- 
ings on the axle. The 
housing encloses a spur- 
wheel reduction drive 
to a pair of bevel 
wheels, which rotate the 
forwards projecting 
main driving shaft of the 
valve gear. On this shaft 
Hardy Spicer coup- 
lings allow for move- 
ment of the axle during 
running. At its foremost end the shaft drives 
two cross-shafts through bevel gears mounted 
in a box supported from the smokebox saddle. 
These cross-shafts are each connected, through 
Hardy Spicer couplings and splined joints, 
to the cam-boxes mounted on the cylinders. 
From the axle to the valve-boxes the entire 
drive consists of oil-tight assemblies and _ it 
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valve gear, illustrated on the opposite page, 
opportunity has been taken to completely 
redesign the locomotive to suit the valve 
gear rather than adapt the valve gear 
to an existing design. These engines have 
cylinders of special design in the form of steel 
castings with liners of cylinder quality cast 
iron pressed in to form the barrel. The cages 
for the poppet cam-boxes have been supplied 
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has been designed to ensure long life and low 
oil consumption. 

In order to avoid any confusion on the part 
of a driver not used to locomotives with this 
type of valve gear, the reversing gear in the 
cabs has been arranged so that the same num- 
ber of turns are required to work it from full 
forward into full reverse. The reversing rod 
from the cab is coupled up to a cross-shaft, 
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which transmits the motion to bevel-veur 
boxes, and, by a simple coupling, to the cam. 
boxes on each cylinder. 

In arranging the Caprotti gear particular 
care was taken to facilitate easy access 
for dismantling and reassembly purposes 
to all the necessary inspection and mazin- 
tenance points. Such examination entails 
the removal of the cam-box from the top of 
the cylinders, and to facilitate this work 
temporary platform, on to which the box can 
be slid, has been designed to clip on the side 
of the engine. 

As comparative cost records are to be kopt 
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‘ 
.of the experimental engines, in order to assess 


the relative advantages of the various arrange- 
ments, the opportunity has been taken to try 
one further experiment. The object of this 
experiment is to enable an estimate to be 
made of the advantages claimed for Stephen- 
son valve gear, the last application of which 
in this form to a main-line steam locomotive 
in this country is believed to have been in 
1884. 

The feature of the Stephenson link motion 
is the fact that the lead increases as the engine 
is notched up, whilst with the Walschaerts 
gear the lead remains approximately constant. 
It is fairly clear that at starting and at low 
speeds, when the engine is working at long cut- 
off, excessive lead is undesirable. On the other 
hand, when running at high speeds and short 
cutoffs, in order to allow the maximum quan- 
tity of steam to enter the cylinder, a consider- 
able lead is essential, and these are just the 
conditions which the Stephenson valve gear 
is able to satisfy. 

For this experiment the last locomotive of 
the ten fitted with piston valves and roller 
bearings has been provided with an outside 
form of Stephenson link motion in place 
of the standard Walschaerts valve _ gear. 
We reproduce a photograph of the new design, 
in which a double return crank provides the 
motion given by the usual conventional two 
eccentrics, and the whole valve gear has been 
incorporated simply by suppressing the motion 
girder of the standard Walschaerts valve 
gear arrangement and rearranging the drive 
to the standard valve spindle crosshead. The 
full gear valve travel is the same as with the 
Walschaerts gear, but the increasing lead 
characteristic of the Stephenson gear gives 
increased steam port openings at the shorter 
cutoffs. 

Standard L.M.S. features, such as self-clean- 
ing smokeboxes, rocking grates, self-emptying 
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ash pans, and blowdown cocks, are being fitted 
to all the new engines. 

In addition to the experimental features, 
three of the engines fitted with piston valves 
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the boiler platform or footboard and the size 
and shape of the chimney makes the appearance 
of the engine somewhat unusual when com- 
pared with the familiar type of British loco- 
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and ‘Timken bearings are also being provided 
with double chimneys and electric lighting. 
Three of the engines being fitted with British 
Caprotti valve gear and Timken bearings 
also have double chimneys, steam-operated 
cylinder cocks, and electric lighting. The 
turbo generators and equipment for the 
lighting are being supplied by J. Stone and 
Co., Ltd. 

In addition to the experimental locomotives, 
a new 2-6-0 design of class “4” freight 
tender engine has been introduced. These 
engines have been designed to fulfill the require- 
ment for an intermediate size general purpose 
freight locomotive, capable of general use 
over the lines of the former L.M.S. railway. 
We reproduce, on the opposite page, a photo- 
graph of one of twenty of these engines, which 
are now being built at Horwich works. 

The leading dimensions of the new engine 
are as follows :— 


Cylinders (two) l7}4in dia. by 26in 
stroke 
Coupled wheels, dia. dit 3in 


Pony truck wheels, dia... ... 3ft 

Wheelbase, coupled... ... 15ft 4in 

Wheelbase, total engine 24ft lin 

Working pressure 225 lb per square inch 
Heating surface— 


Tubes 1,090 square feet 
Firebox _ 131 square feet 
Superheater ... 231 square feet 


Grate area bee, Awa. . map 00 23 square feet 
Tractive effort at 85 per cent 24,172 Ib 
> 


Factor of adhesion ... ..._ ... 4-6 

Weight of engine, light... .. 55 tons 5 ewt 

Weight of engine in working 59 tons 2 ewt 
order 

Weight of tender, light 

Weight of tender, loaded 

Weight of engine, and tender in 
working order 

Water capacity of tender 

Coal capacity of tender ... 


20 tons 10 cwt 
40 tons 6 cewt 
99 tons 8 ewt 


3,500 gallons 

4 tons 

This new locomotive has outside. cylinders 
and Walschaerts valve gear. 


LOCOMOTIVE FITTED WITH CAPROTTI 


The height of 


VALVE GEAR 


motive. This platform is carried on brackets 
attached to the boiler itself and is set at a 
height which now enables the fitting staff 
to deal easily with cocks and joints on the boiler 
top. A double-blast pipe and chimney which 
have been fitted are of a novel type, in which 
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the twin jets diverge instead of being vertical 
and parallel. This arrangement of jets gives a 
freer passage to the exhaust steam. 

The flange plates of the boiler are made from 
the same blocks as are used for the 2-6—4 
tank engine boilers, the firebox and _ barrel 
plates being slightly shorter. A particularly 
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tidy arrangement of the boiler backplate and 
fittings has been achieved by placing the 
steam collector, for supplying steam to the 
various auxiliaries, on the boiler top, outside 
the cab. This enables the various pipes to 
be carried outside and enables a dust-tight 
connection to be made between the footplate 
and the boiler. It also prevents excessive 
heat in the cab and any slight steam leaks 
do not cause the windows to be steamed up. 

A vertical grid type regulator is fitted to 
the engine and its operating rod extends 
outside the boiler from a gland on the boiler 
side. In the cab the regulator handles, which 
are duplicated, work in a fore and aft direction, 
being attached to a shaft running across the 
firebox backplate. An inclined indicator 
plate is provided on the reversing gear to enable 
the driver to read the cutoff comfortably from 
his sitting position. Particular care has been 
taken to arrange all controls in the cab in 
convenient and accessible positions, and in 
order that the engine can be controlled equally 
well from either side the brake handle is dupli- 
cated on the fireman’s side of the cab. Two 
Davies and Metcalfe vertical live steam injec- 
tors with “ Monitor’ type cones, which are 
fitted under the cab, have both of their control 
levers situated on the fireman’s side in order 
that he can use each in turn, rather than 
use one and ignore the other, as can happen 
when injector controls are fitted on either 
side of a cab. 

In order to give complete protection to the 
crew, a cab type backplate and roof is mounted 
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on the tender. A tunnel fixed to the boiler 
platform and opening on the fireman’s side 
of the cab is designed to accommodate the 
fire irons, and a rocking grate and self-empty- 
ing ash pan are fitted. Another time and trouble 
saving feature of the engine is the collecting 
of the sandboxes together into one easily filled 
central box mounted across the main frames. 
The cylinders, which are steel castings 
made in the Crewe locomotive works, have a 
bore of 174in diameter, whilst the piston valves 
have been designed with the relatively large 
diameter of 10in in order to permit free running 
of the engine. The valve gear has a maximum 
cutoff of 75 per cent and a valve lap of Ifin. 
The Bissel truck is similar to that used on 
the class “2” freight and tank locomotives 
recently built by the company. This design 
includes manganese steel liners on the coupled- 
wheel axle-boxes and guides, and the axle-boxes 
are lubricated by means of an underkeep pad 
fed by a mechanical lubricator. The tender 
is slightly larger but otherwise very similar 
to that fitted to the class “‘ 2” 2-6-0 freight 
locomotives and a water pickup is fitted. 


————___—_. 





Rainham, 
Essex, is now producing titanium hydride with a 
titanium content of 98 per cent. 


Tiranrum Hypripe.—Murex, Ltd., 
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Some Mechanical Features in 
Anti-Submarine Weapons* 
By J. M. KIRKBY, M.A., A.M.I. Mech. E.t 
No Il—(continued from page 161, February 13th) 
Remote Control of Discharge Gear.—The 
presence of a depth charge crew is always neces- 
sary during anti-submarine attacks to carry out 
reloading, and this crew is therefore available to 
operate the traps and throwers manually. It is 
very desirable, however, that the officer of the 
watch should be able to release a pattern of 
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A sectioned view of the solenoid-operated 
valves is given in Fig. 12, and it will be seen that 
a combination of poppet and piston valves is 
employed. This arrangement was dictated by 
two requirements—the necessity for keeping 
loads and friction to a minimum due to limita- 
tions in the electrical supply, and the necessity 
for ensuring no leakage from inlet to delivery 
when the valve was closed. The maximum 
working pressure of the hydraulic system is 
825 lb per square inch, and.the load to crack- 
open the poppet valve at this ure is 1] Ib ; 
the solenoid is therefore designed to give at 
least this pull at 16V (66 
per cent of the nominal 
voltage), and further 
to ensure the valve 
opening there is 0-03in 
lost motion between 
solenoid armature ancl 
valve so that the inertia 
effect can be utilised. 
The armature and pole 
pieces areshaped so that 
the maximum possible 
pull is developed at 
starting consistent with 
maintaining it as nearly 
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Fic. 11—Diagram of Lay-out of Electro-Hydraulic Rel Arrang 


for Depth Charges 


depth charges in an emergency from the bridge 
before the depth charge crew could be sum- 
moned, and this requirement called for some 
method of remote control. This was originally 
achieved by hydraulic methods; a hydraulic 
jack (or receiver) was fitted to each trap and 
thrower, and was connected to a hand pump on 
the bridge. One stroke on the hand pump was 
sufficient to operate its corresponding jack, the 
piston of the receiver being subsequently 
restored to its normal position by means of a 
spring. 

A subsequent requirement was to incor- 
porate with remote control automatic timing 
of the discharges so that a pattern of the correct 
shape was always delivered. To avoid the long 
runs of hydraulic piping and also to reduce the 
space occupied on the bridge, an electro- 
hydraulic system was evolved which is illus- 
trated diagrammatically in Fig. 11. A local 
hydraulic system consisting of hand pump 
and accumulator is installed at the stern of the 
ship, the operation of the receivers being con- 
trolled by electrically operated valves. The 
valve solenoids are each energised at the appro- 
priate moment by means of electrical contacts 
made by cams driven by a spring-driven 
governor-controlled motor. This motor is 
released by electrical control from the bridge 
and, once released, runs until the cams have 
completed one revolution (giving the sequence 
for one pattern) when it stops automatically 
and is then ready for the next operation. 





* Institution of Mechanical Engineers, February 6th 
—Abstract. 


{Principal Scientific Officer, 
Establishment. 


Admiralty Mining 





in Fig. 13. 

The central position 
of the poppet valve 
necessitated the upper 
piston working in a 
sleeve, and in view of 
the fine clearances this 
arrangement called for 
very careful manu- 
facture. The valve body 
is of bronze, with a 
“‘nitralloy”’ bush, in 
which the valve works. 
This bush was mach- 
ined, then—without re- 
moving it from the 
machine—the sleeve 
was pressed in, and the 
bore of the combination 

. machined. Without 
@ separating the ¢com- 
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ponents, the combina- 
tion was next hardened 
by _ nitriding, and 
then fitted into the body, being secured by 
sweating; after that the bore was honed 
and lapped until the valve (also made of 









Slave Mounting Master 


Port Side of Ship 








Filler-block Valve 
(Inboard) 


Filler-blockh __ 


Filling Cap 
Hand Pump 


"THE ENGINEER 


Vent Pipe ~ 
welt ode - 


Mounting—, 





Ore! Reservoir 

i ee Valves 
= S] 

— , a —s 
Gee : = 







Feb. 20, 1948 


the bottom end so that any bell-mouthing 
occurred at this end, where leakage was com. 
paratively unimportant. 

Hedgehog Mounting.—This consists of four 
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FIG. 12—WSectional View of Solenvid-Operated Hydrauli: 
‘alve 


{-beams mounted parallel to the centre line of 
the ship, six spigots being carried on each 
beam. The beams are fitted with end trunnions 
so that they can be rocked in a transverse plane 
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F.G. 13—Load.- Stroke Curve for Valve Shown in Fig. 12 


to permit of roll correction, the trunnion axes 
being above the beams to give a compromise 
between balance of loaded and unloaded mount- 
ings (see Fig. 6). The trunnion journals are of 
cast steel, running in cast steel bearings bushed 
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Fig. 14—‘“Atmospheric” System for Coupling Hydrwulic Geur for Split Hedgehog Mounting 


* nitralloy ”’ and hardened) could be fitted 
without the specified maximum leakage of 
0-1 cubic inch per hour from the high-pressure 


inlet being exceeded. The fitting of the valve . 


is the only occasion on which the sleeve is 
removed from the bush; a rubber gasket is 
provided to maintain pressure-tightness of the 
sleeve seating. Lapping was carried out from 


phosphor-bronze, lubrication being by 
grease gun. In rough weather, the grease was 
washed out of the forward (and most exposed) 
bearings, so end covers were introduced which 
served as a palliative. 
ever, meant that more care and maintenance 
was necessary to ensure freedom from seizure 
than in the case of the depth charge traps, 
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which could be operated even when upkeep was 
neglected. 

Manvel control of rocking is provided by a 
handle which is connected to omathehen throtgh 
an 80/1 worm gear, the other three beams being 
operated through a connecting-rod, The axial 
reaction produced on firing is 16 tons, and as the 
corresponding port and starboard spigots are 
fired gimultaneously, a total reaction of 32 tons 
has to be sustained, Each pair of spigots is 
fired in succession, the totel time occupied in 
firing @ salvo being two seconds, 

‘The mounting was intended to take the place 
of a forward gun, but in some ships it was 
particularly desirable to retain this gun, so for 
these ships the mounting was split into two units 
of twelve spigots each, one unit being mounted 
on the port side of the ship and one on the star- 
board, Since the two units must operate as one, 
it was n ry to connect them so that when 
the master unit was operated the slave unit 
would follow ‘exactly. ‘The obstruction that 
would have been caused by a cross-shaft 
rendered a simple mechanical connection 
impracticable, so hydraulic coupling was em- 
ployed, using a closed system operating 
nominally at about 100 lb per square inch ; 
this pressure was necessary to keep out trapped 
air which was the chief cause of backlash, i.e., 
difference in movement of the two units. This 
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(a) Original form with fixed tail. 
(6) As modified for shallow firing with concave pose 


and break-off tail. 
(c) Same as (b), but with drum and fin type break-oft 





* tail. 


(d) Form with 5 deg. skew nose and plastic nose 
fairing ; break-off tail as before. ’ 


FiG. 15—Stages in the Development of Aircraft Depth 
Charges ’ 


arrangement was: subject to difficulties due to 
temperature variations; if the temperature 
rose much above that at which the system had 
been filled, the pressure rose considerably, and 
when it exceeded 500 lb per square inch the 


mounting became too difficult to train, while if 


the temperature fell the pressure might drop 
below atmospheric pressure and air was drawn in. 
A possible remedy was to introduce an 
accumulator into the system; this was tried, 
but it was found that if the mounting was 
trained rapidly, there was a tendency for move- 
ment of fluid to be divided between the accumu- 
Jator and the slave jack, resulting in the latter 
being sluggish in following. The remedy finally 
adopted is known as: the ‘atmospheric ” system 
and is illustrated .diagrammatically in Fig. 14. 
The normal condition is with both mountings 
locked in mid-position and the. reservoir valves 
open. When it,is desired to train the mounting, 
the. valves ae. closed before the locks are 
released ; by folowing this procedure, syn- 
chronism bgtweens master and slave jacks is 
maintained ‘within thirty minutes of arc, thus 
making the performance equal*to, that of the 
closed system.. It. should’ be 
accuracy can onlyjbe achieved if 


must be bled after filling until all air is removed. 
This system had a further advantage over the 
closed system, in that, in the latter, differential 


that, this , 
rappedeair | 
is removed from the system, and the system * 
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leakage past the pistons of the two jacks could 
lead to a cumulative backlash error; in the 
atmospheric gystem the jacks are resynchro- 
nised every time the mounting is used. 
DeptH CHARGES FROM AIRORAFT 
Many forms of underwater weapons have the 


initial part of their trajectory through the 
‘atmosphere, and when they finally enter the 


water may do so at considerable velocities and 
at a wide range of angles. Study of the 
behaviour of the weapon in its passages through 
the air-water surface, and in the early stages of 
the .underwater path, has therefore become 
essential. Considerable research has been 
devoted to such studies recently,.and the 
subject has become known as hydro-ballistics. 
The development of the form of depth charge 
used from aircraft provides an example -of a 
qualitative form of analysis used in these 
researches. 

Early in the war a depth charge was designed 
specifically for use from aircraft. The form was 
adapted from the shipborne depth charge, the 
diameter being restricted to 1 lin and the overall 
weight to 250lb to comply with aircraft 
limitations. This resulted in a charge case 39in 
long carrying 1651b of explosive, a hydro- 
statically operated pistol being fitted in the 
after end (see Fig. 15 (a) ). A tail was added 
to give a measure of aerodynamic stability, 
this tail being originally a plain open-ended 
cylinder, though this was later changed to one 
of the drum-and-fin type. 

The technical interest in this simple weapon 
centres round the difficulty that was encoun- 
tered of getting it to fire at a depth of approxi- 
mately 20ft. Early in the war it was antici- 
pated that a submarine, on sighting an aircraft, 
would immediately dive, and the shallowest 
firing depth called for was 50ft—a requirement 
that created no difficulty. It became apparent 
as the war progressed that the probability of 
making a successful attack on a submarine 
that had submerged was very remote, but that 
opportunities for surprise attacks on surfaced 
submarines were sufficiently frequent to make 
this by far the most promising method of 
attack ; location of submarines by airborne 
radar naturally assisted im providing the 
opportunities. 

For an attack on a surfaced submarine the 
charges must explode at a depth of about 
15ft to 25ft, and the first and obvious step was 
taken of reducing the hydrostatic firing head of 
the’ pistol to 20ft. Trials showed, however, 
that the explosions were not taking place 
shallower than about 35ft. 

Method of Determining Firing Depth in Open 
Water.—The method of determining the depth 
at which a charge fires under water is worth 
more than passing mention. A sound-ranging 
technique is used, the instant of arrival of the 


pressure wave at any point underwater being. 
determined by allowing the wave to impinge on. 


a gauge in which are mounted crystals. of:a 
piezo-electric material (i.e., a substance which 
produces an electromotive force between oppo- 
site faces when subjected to pressure); the 
material commonly used is tourmaline. The 
arrangement that has been found most satis- 
factory for the particular purpose of determin- 
ing the explosion depth accurately is to employ 
three gauges approximately in line with the 
explosion. The gauges are slung from buoys, 
their depth of immersion being accurately 
known ; the buoys are kept at fixed distances 
apart by a taut wire method, though it is not 
necessary to know these distances, nor is it 
necessary for the buoys (and gauges) to be 
accurately in line. 

The electric siguals suitably amplified are 
recorded on two beams of a cathode-ray oscillo- 
graph, the movement of the beams being 
recorded on film strip running at 8ft per second, 
the time seale being provided ‘from a 50 cycles 
per second electrically driven tuning~ fork, 
operating a mercury vapour flashing lamp. 
Three systems of waves from the explosion can 
reach each gauge—those arriving directly, those 
arriving by reflection from the surface, and 
those arriving by reflection from the bottom. 
The latter (if present) are ignored, and from the 
time differences between the arrival of each 
of the two remaining systems at the gauges and 
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the known speed of sound of water, it is possible 
from simple trigonometrical considerations to 
arrive at the depth of the sound source. With 
suitable precautions it is possible to measure 
the depth to an accuracy of +2ft under good 
weather conditions, 

The normal method is to anchor the gauge 
system to prevent it being carried away by 
wind and tide, and for the charges to be dropped 
as nearly as possible on a prolongation of the 
axis of the gauge line, as shown in Fig, 16. 
From what has been said, however, it will be 
seen that a fixed system is not essential, and 
on occasion it may be convenient to let the 
whole system drift. 

Use of Experiments on Models.—To discover 
the reason for the failure to fire shallow, an 
investigation of the behaviour of the depth 
charge during its underwater travel was put in 
hand by the Admiralty Research Laboratory at 
Teddington. A model of the depth charge one- 
eleventh full size (i.e., lin diameter) was fire:| 
from an air gun into a tank of which the wall 
parallel to the plane of the trajectory was made 
of glass. The motion of the model was followed 
by a cine camera, and the film could subse- 
quently be studied frame by frame at leisure. 

In the study of phenomena on model scale it 
is necessary to apply the correct scaling laws if 
the results are to be reliably interpreted. In 
these experiments Froude’s law of gravitational 
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Fic. 16—Lay-out of Arrangements for Recording Depth 
of Explosion (Not to Scale) 


similitude has been employed, i.e., the velocity 
(and therefore the time) is proportional to the 
square root of the linear scale. For strict 
sealing the pressure should also have been 
reduced, but this would have necessitated 
enclosing the space over the tank and maintain- 
ing a reduced pressure therein; for speed and 
simplicity it was considered satisfactory to 
operate at atmospheric pressure, as the results 
would be adequate to provide a good qualitative 
idea of the sequence of events. In the illustra- 
tions and text all results are referred to full- 
scale measurements. 

The model of the depth charge was fired into 
the water at a speed of 235ft per second and at 
angles of 15 deg. and 40 deg. to the horizontal. 
Figs. 18 and 19 show how the charge pursues a 
prolongation of its air trajectory, remaining 
quite stable, and carries down with it a con- 
siderable air cavity. The pressure in this 
cavity, once it has become sealed off from the 
atmosphere, is a matter of conjecture, but it is 
certainly less than that corresponding to the 
depth of water. There is clearly no hope of the 
charge firing until the cavity has dispersed or the 
pressure in it has reached a head of 20ft. As 








——— — Direction of Force Initiating ——— 
— —______Qverturning Action ~~ 








Fic. 17—Diagram Showing Non-Axial Force on Ch-rge 
as Nose Passes Through Water Surface 


showing how persistent sygh.a cavity can be, 
full-scale trials with a very similar charge fitted 
with a pistol firing hydrostatically at. 15ft 
showed that the actual firmg depth was con- 
sistently about 80ft deep. > 

One solution of the difficulty would have been 
to have fitted the pistol in the nose of*the 
charge, but there were objections to this course. 
An alternative was to try and cause the charge 
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ENTRY OF MODEL DEPTH CHARGES INTO WATER 





Fic. 18—Entry velocity 235ft/sec., entry angle 15 deg., charge at 11ft\depth Fic. 19—Entry velocity 235ft/sec., entry angle 40 deg , charge at 25ft dep'h 


FiG. 20A—Eniry velocity 352ft/sec.. entry angle 16 deg., charge at 2ft depth 


FiG. 20C—Entry velocity 352 ft/eec., entry angle 16 deg., charge at 9ft depth - entry angle 51 deg , charge at 24ft depth 


FiG. 22A—Entry velocity 400 ft/sec., entry angle 53 deg., charge at 3 ft depth Fig. 22B—Entry velocity 400 fi/sec., entry angle 53 deg., charge at 12ft depth 








Feb. 20, 1948 


to depart from its stable attitude. The stable 
attitude of a uniform cylinder moving through 
a fluid is with its axis perpendicular to the 
direction of motion, so if the charge could bé dis- 
placed from its attitude of neutral equilibrium 
(axis parallel to direction of motion), it would 
continue to turn until in the broadside position. 
This involved two requirements—the removal 
of the stabilising tail and the initial displace- 
ment of the axis. The former was met by 
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Leading face of depth charge is concave and tail breaks 
off on impact with water. 


FiG. 23—Diagram Showing Underwater Behaviour of 
Depth Charge Dropped from Aircraft 


weakening the rivets securing the tail so that 
the inertia of the tail due to impact of the charge 
with the water caused the rivets to shear and 
the tail to break off ; for the latter, the depth 
charge was provided with a concave nose so 
that, as the nose passed through the water 
surface, as illustrated in Fig. 17, the momentary 
asymmetrical force initiated the desired over- 
turning action. How completely these altera- 
tions modified the underwater trajectory can 
be seen from a study of Figs. 20 (a), (b) and (c) 
(charge wholly waterborne). Since all the frames 
of the film cannot conveniently be shown, Fig. 23 
serves aS @ running commentary on the tra- 
jectory. The promise contained in these experi- 
ments was reflected in full-scale trials, the 
charge firing consistently within a few feet of 
the static firing head of the pistol. The depth 
charge in this form (see Fig. 15 (b) and (c) ) was 
first issued to Coastal Command of the R.A.F. 
and to the Fleet Air Arm in 1942, and it con- 
tinued as the principal airborne anti-submarine 
weapon for the rest of the war, some 170 
German U-boats being sunk by its use. 

This satisfactory performance was found, 
however, to be dependent on a small angle of 
entry; at large angles of entry the asym- 
metrical force at water entry was of too short 
duration to initiate the overturning motion 
(see Fig. 21) and shallow firing proved unre- 
liable. It became necessary, however, to cater 
for larger angles of entry, since aircraft were 
being forced to fly higher during attacks to 
avoid close-range anti-aircraft fire from the 
U-boats. Now attacks from a greater height 
demanded an improvement in the air ballistics, 
since aiming by eye (as was done for low height 
attacks) could no longer be relied on. The 
improved air ballistics could be obtained by 
fairing the nose, the addition of l}in radius 
on the nose being sufficient to reduce the drag 
coefficient from its former value of 0-8 to about 
0-22, This clearly conflicted with the under- 
water requirements, so the fairing was added 
in the form of a plastic cap which would shatter 
on impact with the water. To initiate the over- 
turning motion it was found after several 
experiments that an excellent performance 
could ke obtained with a flat nose set at 85 deg. 
to the axis. Figs. 22 (a) and (6) show how 
rapidly the charge is turned under water. 

There was some anxiety as to whether this 

‘form of nose might lead to ricochet at shallow 
angles of entry if the charge rotated 180 deg. 
during flight. Trials showed that ricochet was 
only liable to occur at entry angles less than 
10 deg. To limit the occurrence of ricochets it 
was proposed that the height of the aircraft 
should not be less than 200ft, the entry angle 
corresponding to 200 knots then being 18 deg. 

Full-scale trials with this form (Fig. 15 (d) ) 
showed that, when dropped from an aircraft 
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flying at 120 knots and 1500ft (entry velocity 
350ft per second, entry angle 60 deg. to hori- 
zontal), the firing depth was 20+ 4ft when a 
pistol having a static firing head of 16ft to 17ft 
was fitted. By the time these trials were com- 
plete, however, the Germans had withdrawn 
their U-boats and fitted them with the 
“ Schnorkel,”” which altered completely the 
form of aircraft versus submarine warfare. 


—o————— 


Canadian Engineering Notes 
(By our own Correspondent) 


Frederick Arthur Gaby 


Pioneer builder of the Ontario Hydro- 
Electric Power Commission and formerly its 
chief engineer, Frederick Arthur Gaby died 
recently at his home in Toronto. He was in 
his seventieth year. One of Canada’s out- 
standing engineers, he shared with the late 
Sir Adam Beck the vision of a publicly owned 
hydro-electric system in Ontario. In 1934 he 
left the Hydro Commission and became an 
assistant to the late Sir Edward Beatty, presi- 
dent of the Canadian Pacific Railway. In 1936 
he became executive vice-president of the 
British-American Oil Company, a post he held 
until his retirement in 1945. 


A Big Power Project 

Surveying crews under Ontario hydro- 
electric engineers have begun work at Cheneaux 
Rapides, on the Upper Ottawa River, conduct- 
ing precise surveys for a new 160,000 h.p. 
development there. Cheneaux will be the 
third major post-war development in the Upper 
Ottawa Valley, others being the 480,000 h.p. 
plant now under construction at Rapides des 
Joachims and the 81,000 h.p. Madawaska River 
structure at Stewartville. Like the other two, 
the Cheneaux Rapides will be harnessed to meet 
the ever-mounting demand for electric energy 
on the part of Ontario’s industrial, agricultural 
and domestic consumers. Eventual cost of the 
Cheneaux dam and power plant is estimated to 
be 20,000,000 dollars. 


Barrington Passage Causeway 

The Nova Scotia Government has 
awarded a contract to Armstrong Brothers Con- 
struction, of Brampton, Ontario, for the building 
of the new Barrington Passage Causeway, con- 
necting Cape Sable Island with the Nova Scotia 
mainland. The causeway will give more than 
3000 residents of Clark’s Harbour and other 
communities on Cape Sable Island highway con- 
nection with the mainland. Transportation 
now depends on a highways department ferry. 
The causeway, 40ft wide at the top, will be 
3100ft long, running from a point south of the 
present Barrington Passage ferry wharf to 
Northeast Point on Cape Sable Island. About 
300,000 yards of rock will be needed, which will 
be quarried on the mainland. The Nova Scotia 
Government made the first capital appropria- 
tion for the project in 1946, when the legis- 
lature voted 400,000 dollars. An additional 
600,000 dollars was voted this year. 


Diesel Engines for C.N.R. 


Placing of orders for two powerful 
diesel-electric locomotives has been announced 
by Mr. R. C. Vaughan, chairman and president, 
Canadian National Railways. The locomotives 
consist of three units of 1500 h.p., each making 
two triple-unit, 4500 h.p. locomotives. They 
will be built by the electromotive division of 
General Motors. The new locomotives can 
serve as heavy-duty freight engines with a 
top speed of 50 miles an hour, or handle long, 
standard-weight Pullman trains up to 102 miles 
an hour. 


New Sulphuric Acid Unit 


A second sulphuric acid contact unit 
now being placed in operation at the Welland, 
Ontario works of North American Cyanamid, 
Ltd., will increase the plant’s capacity to 350 
tons of sulphuric acid per day. The Welland 
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works, formerly owned by the Canadian Govern- 
ment, and in wartime a large producer of high 
explosives, since its purchase by Cyanamid 
primarily has been concerned with the produc- 
tion of various nitrogen compounds, including 
a fertiliser. This compound, a synthetic nitro- 
gen fertiliser made by taking nitrogen from the 
air, provides a high analysis product contain- 
ing 33-5 per cent nitrogen. The finished 
product is a free-flowing material consisting of 
a mass of beads or “‘ prills,’’ which combined the 
qualities of two leading chemical fertilisers— 
nitrate of soda and sulphate of ammonia. 


Mr. Gordon Grant 


Prominent in railway construction as 
a civil engineer, Gordon Grant died at his home 
in Toronto recently, aged eighty-two years. 
He was born in Scotland and he came to Canada 
in 1872. His career as a civil engineer included 
railroad construction in Argentina and expan- 
sion of the Intercolonial Railway in Cape 
Breton, also projects with the C.P.R. and the 
Florida East Coast Line. For some years he 
was chief engineer with the National Trans- 
continental Railway Commission and later 
became chief engineer of the Dominion High- 
ways division. Subsequently Mr. Grant joined 
the staff of the C.N.R. at Toronto, retiring 
fourteen years ago. 


Army Construction 

According to a recent announcement 
by Colonel H. L. Meuser, O.B.E., director of 
engineers, Army Headquarters, engineers in 
Canada’s post-war army have planned construc- 
tion which will cost several millions of dollars 
and will take many years to complete. The 
majority of active force officers are engaged in 
civil engineering. They are responsible for 
the construction and maintenance of all mili- 
tary buildings, fortifications and camps in 
Canada for active and reserve forces. As 
examples of present construction, Colonel 
Meuser cited the experimental station at Fort 
Churchill and a self-contained military camp 
with an adjoining town now under construc- 
tion at Camp Borden in Western Ontario. 
In addition, army engineers were responsible 
for the maintenance of the Alaska Highway in 
Canada and thus, officers and men received 
practical engineering experience in modern 
road and bridge construction on a compre- 
hensive scale. 


—_——_e_- —- 


British Standards Institution 

All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


LOG SHEETS FOR STEAM BOILER PLANTS 


No. 1374. The high cost of fuel, which is likely 
to be a permanent feature of our industrial economy, 
coupled with shortage of supplies, a condition which 
may last for some years, makes efficiency in the 
use of fuel imperative. Efficient generation of 
steam used for power or process work is also likely 
to improve production on the works, with con- 
sequert increased output and reduction in manu- 
facturing costs. Any measures that can be taken 
to that end will be to the financial advantage of 
the user and in the national interest. It is exceed- 
ingly difficult, if not impossible, to maintain 
etticiency unless performance records are kept. By 
recording faithfully conditions at the boiler-house, 
disturbances can be detected early and rectified 
before they lead to waste and other serious con- 
sequences such as shortage of steam or positive 
breakdown. Many users of smaller steam generating 
plants—and of some larger ones, too—keep no 
records and do not know whether their works are 
reasonably efficientornot. Thecharts now published 
by the British Standards Institution in this Standard 
have been prepared by practical boiler engineers 
from industry and Government departments to 
help those who have not hitherto kept adequate 
records. They are regarded as the minimum 
observations that should be made. Used systematic- 
ally and regularly, and if submitted to careful 
examination each day by the engineer-in-charge 
or other responsible person, they should go far 
towards ensuring a regular increase in the quantity 
of steam produced from each pound of coal put 
into the boiler furnace. Price 2s. post free. 
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: Industrial and Labour Notes 


Staggered Working Hours 


The Minister of Labour, Mr. George 
Isaacs, announced in the House of Commons, 
on Thursday of last week, that the Regional 
Boards for Industry were being asked to arrange 
for a genéral suspension of staggered working 
hours as from March 29th. In making this 
announcement, the Minister said that it 
was always contemplated that the arrange- 
ments for spreading the industrial electricity 
load should operate during the winter months 
only. The Government recognised the desir- 
ability of affording the earliest possible relief to 
both sides of industry from the onerous obliga- 
tions imposed by “ staggering ”’ arrangements. 
At the same time, the Minister emphasised 
that the problem which would recur next 
autumn would be no less serious than that which 
had faced the country last autumn, and that 
the system of staggering hours would have to 
be reintroduced at about the same period as 
last year. 


Joint Production Committees 

In the February issue of its monthly 
journal, the Trades Union Congress comments 
that a fresh impetus is now being given to the 
task of setting up joint production committees 
and similar forms of consultative machinery in 
the workplaces of this country. Not only-are 
trade unions and employers’ associations being 
brought into the picture, but considerable 
assistance is being given also by the Ministry of 
Labour and the Regional Boards for Industry 
and their district committees. 

The T.U.C. suggests, however, that two fears 
stand in the way of the widespread introduction 
of Joint Production Committees and similar 
bodies. Some employers, it says, are still 
reluctant to open the door marked “ manager ”’ 
to workers’ representatives, who, they think, 
are insufficiently aware of the technical prob- 
lems of management, and some trade unionists 
see in Joint Production Committees the danger 
of the whittling away of the rights they have 
organised so long to establish. 

In an attempt to overcome antagonisms and 
to get agreement on the need for Joint Con- 
sultative Committees and the form they shall 
take, the T.U.C. records that the Ministry of 
Labour is now following up a recommendation 
of the National Joint Advisory Council. The 
Ministry is making a three-pronged approach 
to many of the main industries, the first step 
being to find what national agreements on joint 
consultation already exist. An effort is then 
made to persuade industries without such an 
agreement to start discussing the possibilities 
of making one, and assistance is given to 
smooth out any difficulties which stand in the 
way of such an agreement. The T.U.C. says 
that among the industries in which discussions 
have started are chemicals, iron and steel, cable 
making and vehicle building. 


Industrial Research in Wales 


The Federation of British Industries 
and the Industrial Association of Wales and 
Monmouthshire are organising a regional con- 
ference on “‘ Industry and Research in Wales,” 
which is to be held at the Park Hotel, Cardiff, on 
Wednesday, March 10th. Sir William Griffiths, 
D.Se., managing director of the Mond Nickel 
Company, Ltd., will preside at the morning 
session, and at the afternoon session Sir Gerald 
Bruce, of the Industrial Association of Wales 
and Monmouthshire, will take the chair. 
Others who will take part in the conference 
include Sir Frederick Rees, Principal of Cardiff 
University; Dr. W. D. Scott, of Monsanto 
Chemicals, Ltd.; Captain H. Leighton Davies, 
of the Steel Company of Wales, Ltd.; Mr. Harry 
Davies, of Imperial Chemical Industries, Ltd.; 
Dr. Idris Jones, of the National Coal Board ; 
and Mr. R. K. Sanders, of the Metal Box Com- 
pany, Ltd. Sir Perey Thomas, of the Welsh 
Board for Industry, will sum up the pro- 
ceedings. 

Further particulars of the conference can be 


obtained from the F.B.I. Industrial Research 
Secretariat, 21, Tothill Street, London, 8.W.1, 
or from the Industrial Association of Wales and 
Monmouthshire, Aberdare House, Mountstuart 
Square, Cardiff. 


The Coal Situation 

Since the beginning of the year coal 
output, deep-mined and opencast, in Great 
Britain has remained just over 4,000,000 tons a 
week. In one week only, that ended January 
17th, has the production of deep-mined coal 
alone exceeded 4,000,000 tons. In the first 
five weeks of this year the total amount of coal 
produced was 20,493,300 tons, compared with 
18,978,600 tons in the corresponding five weeks 
of 1947. Provisional figures for last week, 
ended February 14th, are 3,970,100 tons of deep- 
mined coal and 177,900 tons of opencast. The 
total inland consumption of coal in the week 
ended January 3lst was reckoned to be 
4,139,000 tons, and the distributed stocks at 
the end of January were 15,079,000 tons. At 
the end of January, 1947, stocks were 6,119,000 
tons. 

Recruitment of additional manpower for the 
coal mines was one of the matters considered at 
a meeting last week of the Executive of the 
National Union of Mineworkers. At present, 
the number of workers on colliery books is 
about 720,600, and it will be recalled that the 
National Coal Board is anxious that the figure 
shall reach 750,000 in 1948. Allowing for an 
estimated wastage of approximately 70,000 
workers this year, the National Union of Mine- 
workers calculates that over 100,000 new 
workers must be found. Its recruitment officer 
suggested last week that the manpower target 
could be achieved by obtaining 25,000 youths 
under eighteen ; 5000 ex miners from the Forces 
and approximately 15,000 other ex miners who 
might be attracted to return to the industry ; 
30,000 European volunteers and Polish workers ; 
24,000 British recruits; and possibly 3000 
Irish volunteers. 

The National Union Executive is reported 
also to have discussed last week the steps to be 
taken about overtime working in the mines 
when the present agreement expires at the end 
of April. As we go to press we learn that con- 
versations on this matter between the union and 
the National Coal Board were to take place 
yesterday (Thursday) and that a special meeting 
of the union executive is being held to-day to 
discuss the Board’s proposals. 


Iron and Steel Production 


Figures issued last week by the British 
Iron and Steel Federation show that steel out- 
put in Great Britain reached a new record in 
January. The production of ingots and castings 
in that month averaged 280,600 tons weekly, 
which represents an annual rate of 14,589,000 
tons. The highest production attained pre- 
viously was in October last, when output was 
running at an annual rate of 14,316,000 tons. 
In January, 1947, the annual production rate 
was 12,470,000 tons. 

Pig iron production averaged 167,800 tons a 
week in January, which represents an annual 
rate of 8,726,800 tons. In December the annual 
rate of output was 8,561.000 tons and a year 
ago it was 7,806,000 tons. 


Employment and Unemployment 


Figures published by the Ministry of 
Labour on Tuesday last reveal that in the 
month of December the total working popula- 
tion of Great Britain declined from the high 
levels reached in the two preceding months. 
The December figure was 20,423,000, which was 
60,000 above the figure recorded at the end of 
September, 1947. The number of men at work 
continued to increase during December, but 
the number of women included in the working 
population fell by 47,000. The Ministry adds 
that the number of foreign workers placed in 
employment—including ex prisoners of war 


accorded civilian status—increased in December 
by 11,000, bringing the total number of foreign 
workers placed under the various post-war 
schemes to 98,000 (85,000 men and 13,000 
women) at the end of the year. 

The total number of people in civilian 
employment at the end of December was 
18,887,000, which was 22,000 below the 
November figure, an increase of 27,000 men 
being offset by a decline of 49,000 women in 
civil employment. It may be noted that the 
largest proportional decline in civilian employ- 
ment in December was in the distribution and 
consumer services trades. Industries in which 
the labour force increased during the month 
included steel, where there was an addition of 
about 800, and general ironfounding, for which 
an increase of 300 is reported. In building and 
civil engineering work employment increased 
during December by 8000, and in mining and 
quarrying by 3000. There was a further 
increase in the number of people engaged in 
manufacturing for export, the figure recorded 
at the end of December being 1,942,000, com- 
pared with 1,477,000 at the end of 1946. 

The latest available statistics of unemploy- 
ment relate to January 12th, on which date 
there were 318,247 insured people on the 
registers, compared with 277,245 on December 
8th. It should be noted that the December 
figure excluded about 8000 non-disabled persons 
who had been classified by interviewing panels 
as unsuitable for ordinary employment. The 
January total of insured unemployed included 
232,916 men, of whom 113,601 had been out of 
work for more than eight weeks. It included 
also 9023 ex Service personnel who had had no 
employment since leaving the Forces, and 
38,668 married women, many of whom were no 
doubt’ retiring from industry. The number of 
uninsured persons on the unemployment 
registers on January 12th was 13,230, which 
included 2000 boys and girls under eighteen 
who had not then entered industry. 


China Trade Mission Report 

The report of the United Kingdom 
Trade Mission to China is to be published 
to-morrow by H.M. Stationery Office (price 
5s.). The Mission was in China from October 
to December, 1946, and was given every assist- 
ance by the Chinese Government and _ pro- 
vincial authorities, as well as by private groups 
and individuals. 

The report gives a general description of the 
political and economic situation in China at the 
time of the Mission’s visit, surveys China’s 
foreign trade both before and since the war, 
indicates the division of the fields of industry 
and commerce between Chinese Government 
activities and Chinese and foreign private 
enterprise, and records the more important 
regulations governing foreign trade. It also 
describes China’s transport services and their 
important effect on trade and industry, both 
internal and external. The report then details 
China’s potential and actual resources in the 
principal industries—agriculture, civil engi- 
neering, coal, electric power, metals, textiles— 
and compares them with her needs. These 
in turn show the commodities and services in 
which China is self-sufficient and what could 
be spared for export. It also considers how far 
the United Kingdom could obtain essential 
commodities by purchase from China, and how 
far the United Kingdom could supply China’s 
needs. The improvement of educational, tech- 
nical, representation and information services 
for trade is discussed in the report. 

A description of general and commercial con- 
ditions in Hong Kong, particularly in so far as 
they affect trade between the United Kingdom 
and China, is given, and detailed information 
has been included in fifteen annexes to the 
report, prepared for readers interested in 
particular subjects. A summary of points and 
recommendations is listed at the end, followed 
by a section giving the Mission’s broad 
conclusions. 








 — Se OF ee ee, 


ee eS a ae 








Feb. 20, 1948 


French Engineering News 


(From our French Correspondent) 


In a further report on the French aero- 
nautic industry Monsieur A. Chalandon states 
that production in 1944 was 95 aeroplanes, and 
in 1946, 1959. Last year 1445 aeroplanes were 
built and this year 800 aeroplanes will be built. 
In 1950 no more than 250 aeroplanes will be 
constructed. 

According to the report, prices are far too 
high, a “‘ Languedoc 161” costing 23 million 
francs. But he goes on to say that quality is 
deplorable. ‘‘No commercial aircraft,’ he 
writes, “‘can use French engines, and when 
American engines are fitted the aircraft does 
not have the efficiency of similar American 
machines.” Regarding the French Air Force, 
the reporter says that without the aircraft to 
be bought in America and Great Britain this 
year and in 1951 and 1952, there would be no 
aircraft at all. He blames the General Staff 
for this state of affairs, saying that it keeps on 
changing its mind during construction, thus 
making the building of aircraft very difficult. 

* * * 

The Minister of Industry and Commerce has 
set up a special committee to examine the 
possibility of standardising electrical equipment 
in coal mines. 

* * 

At a conference of the National Automobile 
Federation, Baron Petiet complained that the 
French automobile industry was not receiving 
sufficient steel. He said that the present alloca- 
tion of 350,000 tons was just half the quantity 
the industry could use. He also complained 
that the railways were receiving over one million 
tons, as against 450,000 tons before the war. 
The Baron also said that the nationalised mines 
and electricity industries were receiving an 
excessive quantity of steel. 

* * * 


Provided credits are forthcoming the Ponts 
et Chaussées expect to undertake considerable 
reconstruction of the port of Dunkerque this 
year. Apart from the reconstruction of several 
locks and a jetty, a large warehouse will be 
built as well as a series of port buildings. Some 
thirty-two 6-ton cranes will be installed. 

* * * 

Work to a value of seven thousand million 
francs will have to be carried out before France’s 
inland waterways return to normal. During the 
years 1944 and 1945 lack of materials held up 
the clearing of canals, building of bridges and 
repair of locks, while during the following years 
lack of money slowed the work down consider- 
ably. The programme of work still to be 
undertaken includes deepening of canals in 
order to avoid water falling below a required 
level during very dry seasons, electrification 
of locks, and the replacement of wooden by 
metal gates. Most of the inland shipping has 
now been repaired and 325 barges have been 
brought back from Germany. The Rhine fleet 
comprises twenty-seven tugs, with a total of 
1400 h.p., as against 50,000 h.p. before the 
war, and barges with a total tonnage of 100,000 
tons. The reconstruction programme includes 
the building of 900 barges and 500 motor-driven 
barges, 210 of which have been ordered from 
Belgium. The Rhine programme is separate 
and includes tugs, motor-driven barges and 
ordinary barges. Specifications for the fleet 
allow for 2-6m depth in order to increase the 
capacity of a barge from 280 to 350 tons. 
No wooden craft are being built, and it is 
hoped that replacement of all wooden by metal 
craft will start soon. 

* * * 


The French road-building programme, which 
may undergo some change owing to the financial 
condition of the country, has now been pub- 
lished. It includes rebuilding four inter- 
national roads, among them the Paris-Stras- 
burg, Paris-Lyons, Paris-Bordeaux, and Paris- 
Vitry-le-Francos roads. Roads feeding large 
industrial centres are to be widened and new 
roads built. Such centres include Paris, 
Marseilles, and Lyons. Tourist roads from 
Paris and the north to the Cote d’Azur are 
also to be constructed. 
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Notes and Memoranda 


Rail and Road 


Cuina’s Imports oF STEEL Ratts.—China 
imported 67,028 tons of steel rails and 2,000,000 
sleepers during 1947. Of the steel rails, 34,649 tons 
were imported under the UNRRA programme, 
31,078 tons were imported through American 
credits and 1301 tons were purchased by the 
xovernment. The Ministry of Communications 
says that the imports of both rails and sleepers only 
cover a quarter of the needs of the country’s railways. 

REBUILDING A MANCHESTER Ratt Bripce.—The 
London Midland Region of British Railways says 
that to enable double-decker buses to use Albert 
Road, Levenshulme, Manchester, the brick arch 
carrying the Manchester (London Road) to Stock- 
port railway line over this thoroughfare is to be 
demolished and replaced by a new steel and concrete 
bridge with a wider span and more headroom. The 
new bridge will have a 36ft span and 16ft 8in head- 
room, as compared with the 30ft span of the present 
arch and 15ft 2in headroom at crown of the road, 
and only 1lft 3in at the channels. Interference 
with Stockport-Manchester rail traffic will be 
minimised during the reconstruction by the erection 
of temporary steel trestles and girders to support 
the tracks during the demolition and early recon- 
struction stages. When the construction of the new 
bridge is sufficiently advanced the temporary 
supports will be removed and the tracks bedded on 
the permanent structure. In order to reduce rail 
traffic dislocation, this important “‘ change-over ” 
stage will be carried through by means of intensive 
week-end work. 


Tue ‘“ Royat Scor.”—To mark the hundredth 
anniversary of the completion, on February 15, 
1848, of through railway communication by the 
West Coast route between London (Euston) and 
Glasgow and Edinburgh, the 10 a.m. express from 
Euston and Glasgow (Central) has resumed its 
pre-war name of the “ Royal Scot.’ From the 
opening of the Caledonian Railway as between 
Carlisle and Beattock on September 10, 1847, until 
the completion of the lines onward over Beattock 
Summit to Glasgow and Edinburgh on February 15, 
1848, through passengers were conveyed between 
Beattock and the Scottish cities by coaches. The 
through journey from Euston by this rail-and-road 
service occupied nineteen hours to Glasgow and 
about twenty hours to Edinburgh ; on the opening 
of the railway throughout these times were reduced 
to about thirteen and a half hours. Although 
owing to prevailing conditions the “ Ten O’clock ” 
now runs to a slower timing than before the recent. 
war, the southbound train still holds the world’s 
record for the longest non-stop run with steam 
traction (Carlisle to Euston, 299 miles). 


Air and Water 


G.P.O. SUBMARINE CaBLES.—The General Post 
Office owns and maintains 47,700 miles of submarine 
cables around the British Isles. Repairs and 
maintenance of these cables are carried out by 
a fleet of four cable ships, the ‘‘ Monarch,” 8056 
gross tons, “Ariel,” 1479 gross tons, “ Iris,” 
1479 gross tons, and “ Alert,” 1460 gross tons. 
The “ Monarch,” it may be recalled, is the largest 
cable ship in the world and was built to the specifi- 
cation of Post Office engineers. It can carry approxi- 
mately 2500 nautical miles of cable in four cylin- 
drical tanks, having a total capacity of 125,000 
cubic feet. 


Luoyp’s REGISTER SPANISH COMMITTEE.—The 
continued international development of Lloyd’s 
Register of Shipping has been carried another step 
forward by the formation of a Spanish Committee. 
This committee consists of the leading men in 
shipowning, shipbuilding, and marine engineering 
in Spain, and will provide an effective means of 
placing the experience and knowledge of Lloyd’s 
Register of Shipping at the disposal of the Spanish 
Shipping community. Its establishment, it is 
hoped, will lead to closer technical contacts which 
will be in the best interests of all concerned. The 
first chairman of the committee is Don Ernesto 
Anastasio, President of the Council of Administra- 
tion, of the Compania Trasmediterranea and of 
Union Naval de Levante S.A., Madrid. 


DEVELOPMENT WoRK ON JET ENGINE FOR AIR 
Livers.—In the course of development of the de 
Havilland ‘‘ Ghost”? jet engine, as part of the 
Ministry of Supply development programme, a de 
Havilland ‘‘ Vampire ” aircraft fitted with one of 
these power units has attained a height, duly 
recorded by automatic observer, of 56,000ft above 
sea level. Except for armament and for the fitting 
of a non-standard engine and a special metal 
canopy, the aircraft is an ordinary fighter as delivered 


under Ministry of Supply contract. A considerable 
amount of flying has been done recently in the region 
of ten miles above the earth. The height of 56,000ft 
was attained in twenty-five minutes in a climb from 
the ground with a vertical ascent rate of about 
75 m.p.h. (110ft per second) for the first 30,000ft. 
The “ Ghost ” engine is being developed for air- 
liner service at a static thrust rating of 5000 lb, but 
the particular unit installed on this occasion was an 
early development engine having a test-bed rating 
of 4200 Ib. The height record for heavier-than-air 
machines at present stands at 17,038 metres or 
56,061ft, and is held by the Italian, Lt.-Col. Mario 
Pezzi, in a Caproni “ 161 ” with a flight from Monte- 
celio on October 22, 1938. It is understood that the 
Ministry of Supply and the de Havilland companies 
are now looking into the possibilities of attacking 
this record. 


Miscellanea 


Unrrep Kinepom Tin Position.—The Ministry 
of Supply reports that at the end of Decem- 
ber its tin metal stocks were 6188 tons and that 
consumers’ stocks were calculated to be. 2778 
tons. Consumption during the month was 2346 
tons and deliveries to consumers in the United 
Kingdom amounted to 2326 tons. Stocks of tin 
ore in the United Kingdom at the end of December 
totalled 6357 tons. 


“* RADIOLYMPIA ” IN 1949.—The Radio Industry 
Council is planning to hold the next National Radio 
Exhibition (‘“‘ Radiolympia”) in the autumn of 
1949. This date has been chosen in preference to 
a date in 1948 to enable the industry as a whole 
to concentrate on production for its export target 
and to allow the manufacturers of radio and tele- 
vision receivers more time for the development and 
production of new sets. 


Tue Late Mr. F. 8. Butrron.—We have noted 
with regret the death, on February 8th, of Mr. F. 8. 
Button, C.B.E., who was one of the original members 
of the Industrial Court, on which he sat as a trade 
union representative. He was Chairman of the 
G.W.R. Conciliation Board, a member of the 
Whitley Committee, and a member of the Executive 
of the Amalgamated Engineering Union. Mr. 
Button also served on the Council of the Industrial 
Welfare Society. 


INTERNATIONAL FLOATING Fatr.—The Compagnie 
G‘nérale Parisienne de Commerce is organising 
an International “Floating Fair” to enable 
firms to prospect rapidly and thoroughly overseas 
markets. Present plans include a tour cover- 
ing twenty-two countries in the Mediterranean 
Basin and the Middle East, thirty-one ports of call 
being made. This tour will be followed by a 
European voyage. Representation of the Fair is 
being undertaken in Great Britain by Mr. R. H. P. 
Nott, 79, Knightsbridge, London, S.W.1. 


PropucTION PER Man-Hour DovusLep.—Inter- 
esting production figures have just been released 
by A. C. Wickman, Ltd., concerning its Wimet tool 
factory in Coventry. The figures show that in 
spite of (or because of) the shorter working week, 
power cuts, and current shortages of certain mate- 
rials, production per man-hour in that factory during 
1947 was actually more than double that obtained 
during 1946. In 1946, with a forty-seven-hour 
week, the average total weekly output was 2400 
units, and production per man-hour was 0-44. The 
corresponding figures for 1947, with a forty-four- 
hour week, were 5735 units and 0-98 units per 
man-hour, an increase of 125 per cent. To obtain 
this production the firm has introduced new produc- 
tion methods, but their success could not have been 
possible without the wholehearted co-operation of 
the employees who worked in close harmony with 
the management. 


Heavy Etectrrican Putant PRropuction.—A 
total capacity of 465,500kW of heavy electrical 
plant was manufactured and erected during 1947, 
states the Ministry of Supply. Of this plant, 
sufficient was brought into service by the Central 
Electricity Board by December 31, 1947, to supply 
an additional 340,000kW to the grid—an increase 
of 35,000kW on the additional power supplied 
to the grid in 1946. The capacity was installed at 
the following stations: Huddersfield, Hull, Ribble, 
Kirkstall, Bradford, Nottingham, Hayle, Brighton, 
Meaford, Portsmouth, Trafford, Lincoln, Wool- 
wich, Ocker Hill, Newport East, Hams Hall (B), 
and Neepsend. In addition, repair work com- 
pleted during the last nine months of 1947 amounted 
to the equivalent of 1,293,000kW, of which 586,000 
kW were done in the last six weeks of the year. 
The capacity of the plant undergoing major repairs 
at the end of the year totalled 475,000kW. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, $e desirous of 


+ en nate ey tee in order to make sure o; “p> Sem ga 
the necessary information should reach on, or 
before, the morning of the Monday of the preceding 


the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 


Monday, Feb. 23rd.—BovrNnemouTH Brancu: Gervis 
Hall Restaurant, Bournemouth. ‘The History 
of Fluorescent Materials,” H. W. Windebank. 


8.15 p.m. 

Tuesday, Feb. 24th—NortH-West LoNDON BRANCH : 
St. Hilda’s Hall, Northolt Road, South Harrow, 
Middlesex. ‘‘ Electricity Supply and the Con- 
sumer,” W. J. Jervis. 7.45 p.m. 

Wednesday, Feb. 25th.—Chamber of Commerce, Bir- 
mingham. “ The Electricity Act, 1947,” H. Nimmo. 
7.15 p.m. 

Illuminating Engineering Society 

Tuesday, Feb. 24th.—Lighting Service Bureau, 2, Savoy 
Hill, W.C.2. Adscussion, “ That Artificial Lighting 
is an Adequate Substitute for Natural Lighting,” 


proposed, L. H. Hubble and N. Sizer; opposers, 
P. V. Burnett and W. Allen. 6 p.m. 
Fridau, Feb. 27th—BirmincHamM CENTRE: Imperial 


Hotel, Temple Street, Birmingham. Annual general 
meeting and Presidential Address, J. W. T. Walsh. 
6 p.m. 
Incorporated Plant Engineers 
Monday, Feb. 23rd.—LrEEps BraNncH: Mines Depart- 


ment, University, Leeds. “ Lifting Tackle,” Mr. 
Clark. 7.30 p.m. 

Thursday, Feb. 26th.—SuHEFFIELD Brancn: Grand 
Hotel, Sheffield. ‘“‘Steam,” films and lecture. 
7.30 p.m. 


Institute of British Foundrymen 

Wednesday, Feb. 25h.—BrreMiIncHamM Branco: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. “ The Flowahilitv of Moulding Sand 
with special reference to the Shatter Test,” E. L. 
Graham. 7.15 p.m.—Lonpon BRANCH : Waldorf 
Hotel, Aldwych, W.C.2. “ Specification and Testing 
of Cast Irons,” A. B. Everest. 7.30 p-m. 

Friday, Feb. 27th.—-FaLkrrK SEcTIon: Temperance 
Café Smokeroom, Lint Riggs, Falkirk. Film display, 
followed by annual business meeting. 7 p.m. 

Saturday, Feb. 28th.—Eassr Miptanps Branco: The 
College, Leicester. “ Roller Conveyor and its 
Application in the Foundry,”’ J. Gardom. 6 p.m.— 
WaLes anp MonmovutH Brancu: Engineers’ Insti- 


tute, Cardiff. ‘“‘ Foundry Technique,” display of 
instructional film strips. 6.30 p.m. 
Institute of Marine Engineers 
Thursday, Feb 26th.—Junton Section: Municipal 
Technical College, Bootle, Liverpool. ‘‘ Marine 


Lubricants and Lubrication Practice,” G. M. 
McGavin and H. J. Nicholson. 7 p.m. 


Institute of Metals 

Thursday, Feb. 26th.—PirmtncHaM SEcTION: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘“ The Metallurgy of Gold, Silver and 
Platinum,” C. A. H. Jahn. 6.30 p.m. 

Institute of Navigation 

To-day, Feb. 20th.—Royal Geographical Society, 1, 
Kensington Gore, 8.W.7. “ Radar and the Weather : 
Problems in Marine Navigation,” P. G. Satow. 
5.30 p.m. 

Institute of Petcoleam 

Monday, Feb. 23rd.—Jotnt MEETING wiTH INSTITUTION 
or CHemiIcaL ENorNeers: 26, Portland Place, 
W.1. ‘ Vaporisation in Furnace Tubes,” G. Baars. 
5.30 p.m. 

Institute of Refrigeration 

Tuesday, Feb. 24th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, St. James’s Park, S.W.1 
“ Refrigeration in the Chemical Industry, ” G. W. 
Daniels. 5.30 p.m, 


Institute of Road Transport Engineers 

To-day, Feb. 20th—Miptanps CENTRE: Chamber of 
Commerce Building, New Street, Birmingham 
“Tgnition Fault Finding and Servicing,” P. C. R 
Haynes. 7.30 p.m. 

Thursdaw, Feb. 26th. —Royal Society of Arts, John 
Adam Street, Adelphi, W.C.2. “* Factors influencing 
the Selection of Road Transport Vehicles,” E. G 
Fitzcombe. 6.30 p.m. 

Institute of Transport 

To-day, Feb. 20th_—NortH STAFFORDSHIRE GROUP: 
North Stafford Hotel, Stoke. ‘“‘ Rail and Road 
Charges,” R. Cropper. 6.30 m.—TFES-SIDE 
CENTRE : Cleveland Technical and Scientific Institu- 
tion, Middlesbrough. ‘ Road Transport,” H. T. 
Dutfield. 7 p.m.—CarRpIFF GRADUATE AND 
Srupent Society: Corporation Electricity Show- 
rooms, Cardiff. “‘ The Carriage of Goods by Sea,” 
F. G. Merrifield. 7.30 p.m. 

Institution of Chemical Engineers 

Saturday, Feb. 21\st.—NorTH-WESTERN BRANCH : College 
of Technology, Manchester. “‘ Water Treatment,” 
P. Hamer. 3 p.m. 


Institution of Civil Engineers 
To-day, Feb. 20th._—BtRMINGHAM AND District Associa- 
TIoN: Gas Department, Nottingham. 
Reservoir and Water Tower,” 


Tuesday, Feb. 24th—Great George Street, S. 
Debate, “That Mitre Gates are becoming 
Obsolete’; for, A. B. Porter; against, F. 
Easton. 5.30 p.m.—NEWCASTLE-UPON-TYNE AND 


District Association : North of England Institute 


** Swingate 
J. Harris. 5.30 p.m. 
& 
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of Mining and Mechanical Engineers, Westgate 
Road, Newcastle-upon-Tyne. Discussion on ‘“ Min- 
ing Subsidences: What can we do to Minimise 
Them ?”’ introduced by J. E. Lewis and E. L. J. 
Potts. 6.15 p.m. 

Friday, Feb. 27th.—BrRMINGHAM AND District Associa- 
TION: James Watt Memorial Institute, Great 
Charles Street, Birmingham. ‘“ Recent Develop- 
ments in Structures of Prestressed Concrete,” K. W. 
Mautner. 5.30 p.m.—YORKSHTRE ASSOCIATION : 
Great Northern Station Hotel, Leeds. ‘‘ The Use 
of Tidal Power,” B. D. Richards. 7 p.m. 

Institution of Electrical Engineers 

To-day, Feb. 20th.—Institution of Mechanical Engineers, 
Storey’s Gate, St. James’s Park, 8.W.1.  “ The 
Corrosion of Heating Surfaces in Boiler Plants,” 
J. R. Rylands and J. R. Jenkinson. 65.30 p.m 
—MEASUREMENTS SECTION: Savoy Place, Victoria 
Embankment, W.C.2. ‘“ Absolute Measurement of 
High Voltages by Oscillating Electrode Systems,” 
E. Bradshaw, S. A. Husain, N. Kesavamurthy, 
and K. B. Menon. 5.30 p.m. 

Saturday, Feb. 2\st—Norra Miptanp STUDENTS’ 

: Electricity Department, Whitehall Road, 
“Some Notes on Transformer Oils,” 
K. K. Thane. 2.30 p.m. 

Monday, Feb. 23rd.—InstTatiations Section: Savoy 
Place, Victoria Embankment, W.C.2. Discussion on 
“Corrosion in Electrical Apparatus,” opened by 
F. H. Maclennan. 5.30 p.m. 


Tuesday, Feb. 24th—Lonvon Strupents’ Section: 
Savoy Place, Victoria Embankment, W.C.2. ‘“‘ The 
General Aspects of Standardisation,” P. Good. 
7 p.m.—Scortish CENTRE: Royal Technical 


College, George Street, Glasgow. ‘‘ The Practical 
Training of Professional Electrical Engineers,” F. R. 
Livock. 6.30 p.m.—Norra MIDLAND CENTRE: 
INsTALtaTIONS Group: Electricity Department, 
Whitehall Road, Leeds, 1. {nformal discussion on 
“The Draft Code of Practice, Series 3.6: Electrical 
Installations (General) in relation to the Eleventh 
Edition of the Wiring Regulations.” 6.30 p.m. 

Friceay, Feb. 27th.—Central Hall, Westminster, S.W.1. 
“Electricity and Everyman,” P. Dunsheath. 
6.30 p.m. 

Saturday, Feb. 
SECTION : 
of the General Electric Company, Ltd., 
Birmingham. 10 a.m. 

Institution of Engineers and Shipbuilders in Scotland 

Tuesday, Feb. 24th.—39, Elmbank Crescent, Glasgow, 
C.2. “* Fire-Fighting in H.M. Ships,” P. G. N. 
Haywood. 6.30 p.m. 

Institution of Heating and Ventilating Engineers 

Tuesday, Feb. 24th.—Scorttisn Brancu: Institution of 
Engineers and Shipbuilders i in Scotland, 39, Elmbank 
Crescent, Glasgow, ©.2. “Special Fan Applica- 
tions,” R. H. Holbeche. 7.30 p.m. 

Wednesday, Feb. 25th.—LONDON AND District Asso- 
ciate MeMBers’ AND Grapuates’ Section: Gas 
Industry House, 1, Grosvenor Place, S.W.1. “‘ Why 
Automatic Control,” F. H. Jacob. 6.30 p.m. 

Institution of Mechanical Engineers 

To-day, _ 20th.—Storey’s Gate, St. James’s Park, 
8.W. “Corrosion of Heating Surfaces,” J. R. 
Rylands and J. R. Jenkinson. 5.30 p.m 

Saturday, Feb. 2\st.—MipLaNp BRANCH, Grapvates’ 
SECTION : Electricity Department’s Showroorus, 
Stoke-on-Trent. ‘‘ Watch Making,” F. J. Camm. 
6 p.m.—Nortu-EasTERN BRANCH, GRADUATES’ 
Section: Newcastle-upon-Tyne and Gateshead 
Gas Company, Grainger Street, Newcastle-upon- 
Tyne. Annual Address, R. A. Smeddle. 2.30 p.m. 

Tuesday, Feb. 24th.—Miptanp Brancu, GRADUATES’ 
Section: Hare and Squirrel, Union Street, 
Coventry. ‘‘ Engine Lubrication,” E. J. Birkin- 
shaw. 7 p.m.—BriRMINGHAM AUTOMOBILE DtvI- 
SION: James Watt Memorial Institute, Great 
Charles Street, Birmingham. “ Electrica) Equip- 
ment for Motor Cycles,” W., C. Cooke. 7 p.m.— 
CovENTRY AUTOMOBILE DIvisIon : Hare and 
Squirrel, Union Street, Coventry. ‘‘ Engine Lubri- 
cation,” E. J. Birkinshaw. 7 p.m.—LwvutTon Avto- 
MOBILE Drviston George: Hotel, Luton. “ The 
Organisation of Large-Scale Vehicle Overhaul and 

E. C. Ottaway. 6.30 p.m. 

Wednesday, Feb. 25th. — AUTOMOBILE 
GrapvuaTEs’ Section: Storey’s Gate, St. James’s 
Park, S.W.1. ‘* Motor “ycle Frame Design,’ R. G. 
Imhof. 6.30 p.m.—East MioLanns Brane1: 
College of Technology, Leicester. Presidential 
Address, Lord Dudley Gordon. 7 p.m.—LEYLAND 
Avtomostre Division: Sports Club, Leyland 
Motors, Ltd., Leyland. “The Organisation of 
Large-Scale Vehicle Overhaul and Repair,” E. C. 
Ottaway. 7.15 p.m. 

Thursday, Feb. 26th.—M1pLanpD Branco: James Watt 
Memorial Institute, Great Charles Street, Bir- 

Presidential Address, Lord Dudley 


28th.—Soutn Mrpianp STUDENTs’ 
Visit to the Development Laboratories 
Witton 


Division 


mingham. 
Gordon. 6 p.m 

Friday, Feb. 27th. INFORMAL MEETING : Storey’s Gate, 
St. James’s Park, S.W.1. Discussion on ‘* The 
Future of Fuel and Power,” introduced by F. 
Rogers. 5.30 p.m.—SoUTHERN BRANCH, GRADUATES’ 
Section: ™ eattigal College, Portsmouth. ‘ The 
Development of German Aircraft During the War,” 
D. B. Cobb. 6.30 p.m. 


Institution of Production Engineers 


To-day, Feb. 20th.—Eastern Countries SECTION: 
Electric House, Ipswich. ‘‘ Cold Upsetting and 
Thread Rolling,” C. Parker. 7.45 p.m. 

Wednesday, Feb. 25th. —MANcHESTER SECTION : College 
of Technology, Sackville Street, Manchester. 
“Rolling Bearing Application,” R. Allan. 
7.15 p.m.—Hauirax GrapvuaTe Seorrion: Tech- 


nical College, Halifax. ‘Steel Wire Production,” 
Pe.er Smith. 7 p.m. 


P 
Friday, Feb. 27th.-Nortu-EasterN GrapvuaTE SEc- 
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tTI0oN: Neville Hall, Newcastle-upon-Tyne, “‘§, 

Hr pore in Production thods,” G. Pook 
p.m 

Saturday, Feb. 28th.—Yorxsatre GRADUATE Szorion; 
Association of British Engineers, Keighley. * Prin. 
ciples and Practice of Metallurgical Testing and 
Research,” J. W. Poole. 2.30 p.m. 

Institution of the Rubber Industry 

Monday, Feb. 23rd.—MANCHESTER AND Districr Sr c- 
TION: Engineers’ Club, Albert Square. Manchester. 
“Machinery and Lay-Out in German Rubbor 
Plants,” L. A. Oliver. 6.15 p.m. 


Institution of Structural Engineers 


To-day, Feb. 20th._—LANCASHIRE AND CHESHIRE Brancu, 
GRADUATES’ AND STUDENTS’ SEcTION: Milton 
Hall, D te, Manchester. ‘‘The Manchester 
Plan,” J. P. Bamber. 7 p.m.—WestTeRn Counties 
Branow, GrapvaTes’ AND STUDENTS’ Section: 
Merchant Venturers’ Technical College, Bristol, 

“Surveying Instruments and Their Construction,” 

E. F. Gibbs, 7 p.m. 
Thursday, Feb. 26th.—11, Upper Relgrave Street, 8.W. 1. 
* Factors Influencing the Design of Thin- Walled 
Columns,’ C. M. Moir and R. M. Kennedi. 5.55 p.m. 


Institution of Water Engineers 

Wednesday, Feb. 25th.—Souts-EastTern Section : Insti- 
tution of Civil Engineers, Great George Street, 
S.W.1. Films on “ Water Supply.” 2.30 p.m. 

Junior Institution of Engineers 

To-day, Feb. 20th.—39, Victoria Street, S.W.1. “ Fer- 
ranti and His Engine Designs,” W. E. Wyait- 
Millington. 6.30 p.m 

Monday, Feb. 23rd. —SHEFFIELD AND District Section ; 
Sheffield Metallurgi-al Club, West. Street, Sheffield. 
“ Design and Construction of tron and Steel Works,”’ 
R. C D. Fell. 7.30 p.m. 

Friday, Feh. 27th.—39, Victoria Street, S.W.1. ‘* Auto- 
matic Washing Control in the Laundry Industry,” 

A. J. Simpson. 6.30 p.m. 
Keighley Association of Engineers 

To-day, Feb. 20th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘ Precision Machine Tools,” 
J. E. Hill. 7.30 p.m. 

Manchester Association of Engineers 

To-day, Feb. 20th.—Engineers’ Club, Albert Square, 
Manchester. “‘ Hard Metal in Industry,” G. J. 
Trapp. 6.45 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-.a), Feb. 20th.—Mining Institute, Newcastle-upon- 
Tyne. ‘The Analysis and Interpretation of Vibra- 
tion Records and Similar Traces in Engineering,” 
R. G. Manley. “Ship Vibration,” F. H. Todd 

. Marwood. 6.15 p.m. 

Wednesday, Feb. 25th.—Sru DENT Sectron : Bolbec Hall, 
Newcastle-upon-Tyne. ‘* Some Notes on the Design 
and Construction of Vessels Employed in the 
Coastal Trade,” G. W. 8S. Reed. 6.45 p.m. 

North-Western Fuel Luncheon Club 

Wednesday, Feb. 25th.—Engineers’ Club, Albert Square, 
Manchester. “Th: Right Relationships in 
Industry,” Sir Frederick J. West. 12 noon. 

Royal Aeronautical Society 

Thursday, Feb, 26th.—Institution of Civil Engineers, 
Great George Street, 8S.W.1. ‘*‘ The Evolution of the 
Design of an Aeroplane,” R. L. Lickley. 6 p.m. 


Royal Statistical Society 
Thursday, Feb. 26th.—Suerrietp Group, INDUSTRIAL 
APPLICATIONS SECTION: Royal Victoria Hotel, 





Sheffield. ‘* Graphical Methods for the Demonstra- 
tion of Simple Statistical Relations,” Miss B. 
Pickersgill. 6.30 p.m. 


Society of Engineers 

To-day, Feb. 20th.—INnrormMat Section: 17, Victoria 
Street, S.W.1. ‘Technical Education,” L. J. 
Merry. 6.30 p.m. 

Stephenson Locomotive Society 

Saturday, Feb. 2\st.—Nortu-WrsTeRN AREA: Geo- 
graphical Society, St. Mary’s Parsonage, Manchester. 
“ Lesser-Known Historic Locomotiv es,” E. B. 
Madeley. 6.15 p.m. 

West of Scotland Iron and Steel Institute 


To-day, Feb. 20th.—39, Elmbank Crescent, Glasgow. 
Informal Discussion on ‘Open Hearth Furnace 
Design,” opened by A. M. McKendrick. 6.45 p.m. 


Friday, Feb. 27th.—Royal Technical College, Glasgow. 
“Some Examples of New Measuring Instrument 
Techniques and their Application to the Iron and 
Steel Industry,” S. 8. Carlisle. 7 p.m. 





Personal and Business 


Butters Bros. anp Co., Ltd., has opened a new 
North-East Coast office at 65, Quayside, Newcastle- 
upon-Tyne. 

THe Export ProMoTION DEPARTMENT OF THE 
Boarp oF TRADE announces the appointment of 
Mr. W. H. Young as deputy director of the British 
Industries Fair. 

Mr. JosePpH WALTON has been appointed chair- 
man and managing director of the Darlington 
Railway Plant and Foundry Company, Ltd. Mr. 
P. T. Ward has been appointed a director of the 
company. 

Mr. J. P. D. CoLeMAN has retired from the boards 
of Wild-Barfield Electric Furnaces, Ltd., and 
G.W.B. Electric Furnaces, Ltd. He joined the 
former company in 1919 and has been works 
director since 1933. 
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A Seven-Day Journal 


The Chamber of Shipping of the 
United Kingdom 


THE seventy-first annual meeting of the 
Chamber of Shipping of the United Kingdom 
took place in London on Thursday, February 
26th. Sir George P. Christopher, who is the chair- 
man and joint managing-director of the 
Hain Steam Ship Company, Ltd., and of the 
Roath Engineering Company, was elected 
President, and Mr. Colin 8. Anderson, the 
director of Anderson Green and Co., Ltd., 
was elected Vice-President. In his address 
the President surveyed the changes in the 
shipping industry of this country. He stressed 
the need to build up our merchant navy after 
the ravages of the war. Sir George stated that 
he was certain that shipbuilders appreciated 
the anxieties which high prices presented to 
shipowners. In the long run, he felt that 
the price of new ships must somehow be made 
to fit the resources and the prospects of the 
shipping trade. If it was to survive, the country 
must build ships with due regard to its means 
and its outlook. Something must also be done 
to end the delays not only in building but in 
repairing ships and their turn-round in all 
ports of the world. As regards the delays in 
British ports, the shipping industry had gladly 
joined in the searching enquiry instituted by 
the Ministry of Transport. In concluding his 
address, Sir George said that we should always 
remember that the real strength of a nation 
lies more than all else .n the invisible elements 
of faith, courage, fortitude, right tradition, 
and fair dealing, which were with us all. The 
things which were outwardly apparent might 
fail us for a while, but if we were stern guar- 
dians of these unseen inner things, no external 
circumstances could overcome us. The annual 
report which was presented states that the 
United Kingdom Fleet which in 1939 stood 
at 17,750,000 gross tons returned at the end 
of 1947 to 16,500,000 tons. About another 
1,500,000 tons of ships are building in British 
yards for British owners. 


New Chairman of 
Ruston and Hornsby, Ltd. 


It is announced that Mr. Victor W. Bone, 
M.I.Mech.E., the managing director of Ruston 
and Hornsby, Ltd., has been elected by the 
Board to the additional appointment of chair- 
man of the company, in succession to the late 
Mr. G. R. Sharpley. Mr. Bone comes from 
Ipswich. He received his education at the 
Ipswich Middle School, and his engineering 
training at the Orwell Works of Ransomes, 
Sims and Jefferies, Ltd. He entered the thrarh- 
ing machine department of the firm in 1899, 
of which his father, the late Mr. George William 
Bone, was then the manager. On the comple- 
tion of his training he travelled widely for the 
firm in Europe, North Africa, and Russia. 
In 1917 he was appointed works director 
and joint managing director and assumed 
responsibility for the entire control of the manu- 
facturing side of the business. Following the 
association of Ruston and Hornsby, Ltd., 
and Ransomes, Sims and Jefferies, Ltd., he 
was offered the appointment of works director 
at Lincoln, and took up his duties there in 
September, 1921, still remaining a director 
of the Ipswich firm. In 1930 when the separate 
company of Ruston-Bucyrus, Ltd., was formed, 
he became managing director of that company, 
a position he retained until 1944, when he 
became managing director of Ruston and 
Hornsby, Ltd. He made many business jour- 
neys for the company and was frequently in 
Canada and the United States. He has always 
taken a keen interest in engineering matters, 
and in Ipswich he took a leading part in the 
formation of the East Anglian Employers’ 
Association and the reorganisation in 1919 
of the Ipswich Engineering Society, of which 
he is a past president. Soon after coming to 
Lincoln he founded the Lincoln Engineering 
Society and was its president for three years. 


Mr. Bone is a member of the Institution of 
Mechanical Engineers and a member of the 
management board and the negotiating com- 
mittee of the Engineering and Allied Employers’ 
National Federation, a position he has held 
for twenty years. For a number of years he 
was a member of the executive committee 
of the Association of British Chambers of Com- 
merce. In addition to the offices above-men- 
tioned, Mr. Bone is a director of Ruston- 
Bucyrus, Ltd., director and vice-chairman of 
Davey, Paxman and Co., Ltd., of Colchester, 
and chairman and director of F. H. Lloyd and 
Co., Ltd., the Staffordshire steel founders, 
and its two subsidiaries at Burton and Derby. 


Proposed Merger 


Ir is announced that the Associated Equip- 
ment Company has made an offer to acquire 
the issued shares of Crossley Motors, Ltd., 
on the basis of one pound unit of Associated 
Equipment Company stock for every five 
fully paid shares of four shillings each in Cross- 
ley Motors, Ltd. The requisite Treasury con- 
sent has been obtained and it is stated that 
the offer is conditional on the holders of at 
least 90 per cent of the Crossley shares accept- 
ing it, or such less proportion as the A.E.C. 
company may agree to accept as sufficient, 
and the requisite resolution of a general meet- 
ing of the A.E.C. to authorise the issue being 
passed. Amongst the directors of the Associated 
Equipment Company, Ltd., are Mr. C. W. Reeve, 
chairman ; Lord Brabazon of Tara, the Earl 
Howe, and Major-General Sir Frederick H. 
Sykes. It is the intention of the directors, 
if the acquisition of Crossley shares is com- 
pleted, to appoint to the A.E.C. board two 
present members of the Crossley Board, Sir 
Kenneth Irwin Crossley, Bart., the present 
chairman, and Mr. Arthur William Hubble, 
the present managing-director. It is proposed 
in view of this and to meet any future deve- 
lopments that the number of directors autho- 
rised should be increased from seven to fifteen. 
The directors of the Crossley Company consider 
that the A.E.C. offer is a fair one and are of 
opinion that the larger and more varied acti- 
vities of the A.E.C. should be progressively 
advantageous to the business of Crossley 
Motors, as well as its employees. Considerable 
advantages should, it is suggested, accrue 
to each company, by the exchange of designs, 
the avoidance of duplication of models, cen- 
tralised purchasing, and a saving in overhead 
expenditure. 


The French Line 


Ir is announced by the French line, the 
Compagnie Générale Transatlantique, Ltd., of 
20, Cockspur Street, London, 8.W.1, that Mr. G. 
C. Rhodes, who holds the position of agent 
general and managing-director, will retire from 
service on June 30th next. He has been with 
the French line for fifty-one years. He will be 
succeeded by Monsieur Roger A. Raulin, who 
is now in London, and is acting as deputy 
agent to the company. Monsieur Raulin 
has served his firm for over twenty-seven 
years and has spent twenty years as an 
officer in ships on the transatlantic route. 
We are happy to state that Mr. Rhodes, 
although relinquishing the active réle he has 
played in the past, will continue to take 
a personal interest in the activities of the 
French line. It is of interest to learn that the 
“Ile de France” will probably return to ser- 
vice this year. She is now being reconverted 
at the St. Nazaire yards of the Chantiers et 
Ateliers de St. Nazaire-Penhoét. The liner 
will have two funnels instead of three, an 
arrangement which will lessen top weight and 
improve stability. Ata later date the “Ville 
d’Alger,”” now being reconditioned at the yard 
of Chantiers de Provence, will be recommis- 
sioned on the company’s North Algerian route, 
and the ‘“ Liberté,” formerly the ‘“‘ Europa,” 
is being reconverted for the transatlantic 
service of the French}line. 


The Late Mr. G. A. Nokes 


WE regret to have to record the death on 
Thursday, February 19th, of Mr. George 
Augustus Nokes, who for many years has 
been known by his pen-name of G. A. Sekon, 
as a distinguished and voluminous writer on 
matters concerned with the history of rail 
and road transport. Mr. Nokes was born in 
1867, was educated at Hayes Grammar School 
and Hayes College, and as a young man prac- 
tised for a time as a surveyor and land agent. 
The greater part of his life, however, was 
devoted to a close study of all aspects of rail- 
way and transport history, and many of our 
readers will be familiar with his published works 
on these subjects. Amongst G. A. Sekon’s 
earlier books, mention may be made of his- 
tories of the South-Eastern Railway, the 
London and South-Western Railway, and the 
Great Western Railway. He also prepared a 
Dictionary of Railway Words and Phrases, 
and contributed the historical sketches of forty- 
three railways to the “ pre-grouping ” issues 
of the Railway Year Book. Mr. Nokes was one 
of the founders of the Railway Magazine 
and the Railway Year Book, which he edited 
from 1897 till 1910, and from 1910 until 1922 
he was editor of Transport and Travel Monthly. 
His more recent works included a book on 
‘*Locomotion in Victorian London,” which 
was published in 1938, and which contains 
many informative as well as amusing parti- 
culars of all methods of transport in the 
Metropolis during last century. Numerous 
other contributions from the pen of G. A. 
Sekon have appeared through the years in 
newspapers, magazines and in THE ENGINEER, 
and other technical journals. Mr. Nokes’ 
railway interests were not, however, confined 
to his literary work. He was recognised as the 
originator of the “luggage in advance ”’ sys- 
tem and was also the founder of the Railway 
Control by Railway Stockholders Association. 


Restriction on Development of 
Electricity Supplies 
FURTHER measures to restrict the demand for 
electricity from non-industrial users are sug- 
gested by the Ministry of Fuel and Power in 
an effort to ensure that the reduction in the 


’ peak industrial load is not nullified by increases 


in other classes of load. This matter is the 
subject of a circular letter addressed by the 
Electricity Commissioners to all electricity 
undertakings who are accordingly asked to 
take steps to restrict new non-industrial load 
development along specified lines. It is sug- 
gested that new services and apparatus 
(especially on hire or hire purchase) should be 
provided to the following categories only : 
essential public services, new domestic or com- 
mercial premises, war-damaged houses which 
have been made habitable or houses which 
have been divided into separate tenancies, 
farms and farm-workers’ cottages where it 
can be certified that the installation will assist 
increased food production. Exceptions are 
suggested in existing premises where the 
present heating or cooking facilities are worn 
out or where lack of supply would cause serious 
hardship or where a medical certificate can 
be produced justifying the supply for health 
reasons. Another proposal is that electric 
cookers and water heaters with a loading of 
2kW or more should not both be installed 
without the inclusion of a changeover switch 
to prevent the use of both appliances simul- 
taneously. The Minister also asks that new or 
additional supplies for space heating should 
be discouraged and that supplies for cooking 
should be provided only where no reasonable 
alternative exists. To allow undertakers to 
give effect to this policy, absolving them from 
their erstwhile obligations to give new or 
additional supplies, the Minister has made 
the Electricity Supply (Relaxation of Obliga- 
tions) Order, 1948, which was referred to in 
a Journal note last week. 
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The Crowsnest Line, C.P.R. 


By EDWARD H. LIVESAY 
No. Il—(Continued from page 178, February 20th) 


PENTICTON EASTWARD 
A T Penticton I took up my duties again, 
44 going to look at the engine, which had 
come on here. It proved to be ‘“‘ No. 5158,”’ 
another freight 2-8-2, the dimensions of 
which were given in the table, and the 
class picture in Fig. 6. For a time I side- 
stepped observations in the cab, breakfast 
and other routine morning rites making the 
train more convenient ; but we pulled out at 


nl, 


take in the grandeur of the scenery, which 
alone makes the trip worth while. 

Myra, the summit, 4160ft above sea level, 
was reached at 9.35; we had climbed 3040ft 
from Penticton, 50 miles, in 155 min., with 
six stops, at an average of 20 m.p.h., and 
the engine began drifting down to Midway 
through a succession of flag stations with 
names, but little else. McCulloch, for 
instance, very typical, consisted of a station 


~ 


ee 
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7 a.m., on time, with the same five-car, 300- 
ton load, and at once began an ascent which, 
judging from the profile, was to take us well 
towards the clouds and the peak at Myra. 
The outlook at first was somewhat drab, 
with neglected apple orchards and «4 
yellowish, dried-up soil; it was irrigation 
country, and still winter according to the 
almanac. Chute Lake water-stop found us 
already 2787ft up, with more climbing 
ahead, the waters of Lake Okanagan lying like 
a sheet of blue glass far below. The twenty- 
nine steeply inclined miles from Penticton 
had been surmounted in 90 min. Here I 
took to the cab again, fiading it to be con- 
siderably more roomy and comfortable than 
that of ‘‘ No. 3678,” thanks to the two-wheel 
trailing truck. It was not necessary to sit 
wedged into a sizzling slot beside the firebox, 
and the riding was better, too. The track 
twisted and turned incessantly, this being 
even more noticeable by day than at night, 
and the outlook differed from the passage 
of the main line through the Rockies inas- 
much as here we were near the crests of the 
mountains, not only half way up them, so 
there were no p2aks towering high above the 
metals as by the waters of the Kicking 
Horse. This gave a wonderful impression 
of spaciousness, of freedom; it felt and 
looked as though we were up among the 
clouds. Evidently there is no valley or 
canyon here through which the track could 
be taken; as the mountains were in the 
way the track had to go right over them. 
There seemed to be no tangents; nothing 
but bends, horseshoes, tunnels, trestle 
bridges succeeding each other without pause 
or let up, the track climbing up and up, the 
outlook over a sea of mountains becoming 
.ever Wider and more inspiring. The line 
boxed the compass time and again, seeking 
a foothold on the narrow ledge, and I lost 
all sense of direction, musing on the probable 
cost of construction, and wondering how 
the Kettle Valley route could possibly pay. 
The speed was kept commendably low, 
seldom exceeding 25 m.p.h., but this was all 
to the good, giving one a better chance to 


house, three shacks and a siding, marooned 
in a frozen swamp surrounded by a dense 
thicket of stunted fir and tamarack. Rhone 
was even more insignificant—no station nor 
siding, and only one tar-paper shack. Verily, 
what’s in a name—these halts by any other 
names would look no better. The Euclidean 
definition of a point applies to them— 
“having position, but no magnitude.” 

Thence down into the valley, with the snow- 
fed Kettle River rushing through, past an 
occasional acre or so of grazing land wrested 
with infinite toil from scrubby bush, the 
soil thin and poor, of little worth to man or 
beast. I never see these pathetic little clear- 
ings, so common in British Columbia, without 
thinking of Martin Chuzzlewit and Mark 
Tapley, their settlement in Eden, and what 
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passenger train. Occasional slipping occurred 
on the way up, until we passed over the peak 
and began drifting down to Grand Forks, 
There was still some snow lying about, but 
bare ground was showing here and there; 
the country looked to me the wildest, most 
awe-inspiring, desolate exhibition of Nature 
in convulsions that I have seen from a loco. 
motive cab since the Fort William-Mallaig 
runs, of blessed memory, described jn 
THE ENGINEER of September, 1939. It all 
came back to me; this was the West High. 
land country over again, on an even rougher, 
vaster scale ; rocks and more rocks, incessant 
curvature, the track clinging to the flanks 
of the mountains, and overhanging a tre- 
mendous gorge to the left, my side. I looked 
down hundreds of feet almost sheer into the 
valley, where river and road could be ssen 
wandering about, two tangled ribbons in what 
app »ared to be a sea of mud. It was almost 
thrilling, though I fixed an expression of 
blasé indifference on my face, keeping it 
there religiously—one must never give oneself 
away in the cab. I hoped earnestly that all 
the flanges would remain inside the rails ; 
the bird’s-eye view of this awesome rock- 
strewn declivity made me pensive, as before 
starting on this trip I had signed a “ Release ”’ 
absolving the Company from all liability if I 
were scuppered, in which case neither I, my 
heirs nor assigns would be able to collect, 
however much we might want to. Ulti- 
mately, the bottom of the descent was 
reached, somewhat to my relief—in my 
imagination anything might have happened. 
Train No. 11, for instance, had... but de 
mortuis nil nist bonum. 


Granp ForKs-NELSON 


At Grand Forks some mancuvring was 
necessary, first into the Junction station, at 
1.48, then a couple of miles into the town 
proper, finally backing up to the Junction 
again before continuing eastward at 2.15. 
The West Highlands again—was there not 
something of this sort necessary at Fort 
William ? A “ V,” entailing backing into the 
station? The line dropped to Cascade, a 
few miles farther, and then began another 
great climb at 1 in 50, which appeared 
to be the ruling gradient on the Kettle 
Valley route, high above Christina Lake, 
a noble body of water some 20 miles 
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came of it. High hopes, hard work, disillusion- 
ment, abandonment—and the clearing reverts 
to Nature. On to Midway, at the bottom 
of the drop from Myra, where there was a 
15 min stop, and out again at 12.25 p.m., 
beginning to climb at once towards 


another summit at Eholt, much of the 
gradient the usual 1 in 50. The riding of the 
thirty-year-old veteran was hardly diesel- 
electric, but might have been worse ; it was 
much what one would expect from a small- 
wheeled, eight-coupled freight engine on a 


long. An enthralling stretch this, the 
track winding about on the mountain 
sides with a sheer drop of hundreds of feet 
into the lake, far more spectacular than 
anything I recall on the main line. But the 
tremendous areas of totally worthless land— 
this struck me again and again, as it does 
north of Lake Superior. Nothing but moun- 
tains, rocks and empty valleys, covered with 
millions of burnt and blackened trees, stand- 
ing stark and withered, leaning wearily or 
prone on the stony ground. My bluejacket 
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commentator “ wouldn’t go much” on this 
country! The landscape certainly could 
not be called beautiful; it was forbidding, 
menacing, almost depressing, and so it 
affected me. To make things even more 
dreary it began to snow hard, and the distant 
Selkirks were blotted out in a mist of whirling 
flakes; but the train plodded on, reaching 
the summit, Farron, 4000ft up, at 4.11, after 
putting twenty-four wearisome climbing 
miles from Cascade behind it in 77 min., 
an average of 18-8 m.p.h. 

Over the top, we dropped down beside the 
immense length of Arrow Lake, lying spread 
out far below, a picture of placid beauty, 
like Lucerne as seen from the rack railway 
up the Rhigi. The outlook lost much of its 
forbidding harshness as we got down to 
water level at Robson, the train running 
along the bank of the Columbia River into 
Brilliant, after which, at Slocan and Bon- 
nington, the river has been dammed several 
times in quick succession to provide power 
and light for Nelson, and various industrial 
plants in the neighbourhood. Nelson was the 
next place of importance to be reached, at 
6.45 p.m., for a welcome “‘ rest-and-be-thank- 
ful’ of 6 hours. It is a nice little town ; to 
be frank, about the only one worth looking at 
since Penticton. Most of the others are 
mere ‘ shack-towns,” depressing foils to 
all the glories of Nature at whose feet they 
crouch, bedraggled and forlorn, their crudity 
standing out in all the sharper contrast. 


LEAvina NELSON 


A“ Pacific,” ‘‘ No. 2534” (Figs. 7 and 9 
illustrate an engine of the same class), came 
on at Nelson, but after giving it the “‘ once 
over,” I turned my back on it and retired to 
a berth in the train. I should explain that 
this action was in no way contemptuous ; it 
simply meant that sufficient unto the day 
had. been the locomotives thereof ; the time 
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America to make use of this design. It is 
still doing so, a further batch of “‘ Pacifics ”’ 
having been turned out a couple of years 
ago fitted with it. In answer to a query of 
mine, Mr. Bowen said that ‘‘ undoubtedly 
this truck does not give as good riding 
qualities as the radial arm type, but it is 
much lighter and cheaper to maintain than 
the radial, and we get very good service 
from it on engines that are not required to 
run at high rates of speed.’’ This confirms 


my impressions of the riding of the L.N.E.R. 
** Coronations,”’ 


“Ads”? and the LMS. 
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ment. More 1 in 100 gradients on which 
the speed fell to less than 10 m.p.h., raised 
the train out of Michel; we were through the 
Selkirks now, and well into the Rockies, 
nearing the summit, finishing a climb that 
had begun over 250 miles back at Robson 
West, and had extended with only one break 
—between Fassiferne and Wardner—right 
to the Crowsnest Pass a little way ahead. 
This is one of the longest climbs I have ever 
come across—leaving out of consideration 
the westward crossing of the prairie, which 
rises so gradually that as a rule it is scarcely 
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Fic. 9—*‘ 2500"" 


as described in past articles in THE ENGINEER, 
the latter striking me as being the better 
of the two, very likely due to the truck, which 
is of the Bissell type. None of the guiding 
surfaces of the truck on this old “ Pacific ”’ 
seemed to be exactly binding—which is put- 
ting it very delicately indeed—and I won- 
dered if I should notice any effects of this 
when I rode the veteran later in the day. 
But, as the shilling shockers say, “ we 
anticipate.” 

At Fernie, 10.38 a.m., I took up my 
duties again in the cab. The load was six 
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noticeable either to passenger or engine. 
The Crowsnest Pass was near, and the track 
began to go into hysterics, making bend after 
bend as it zig-zagged towards the summit 
at 4451ft (Fig. 8). On the McGillivray loop, 
the toe of the horseshoe, we passed a freight 
train moving the opposite way, and shortly 
after were treated to an optical illusion— 
both trains were heading in the same direc- 
tion, towards the mouth of the horseshoe, 
yet one actually destined for the west, and 
the other, ours, for the east. Engineer Innis 
pointed out how much more open and 
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FIG. 8~DIAGRAM OF, CROWSNEST APPROACH . GRADIENTS 


was 1.15 a.m., with my vitality probably at 
low ebb. No locomotive looks really attrac- 
tive to me at that hour, when a berth in a 
sleeper is much preferred to a “stuffed 
seat’ in the cab. ‘‘The Kettle Valley 
Express,” therefore, pulled out at 1.15 a.m., 
without my assistance, this being the last 
entry made in my notebook for nine peaceful 
hours. I fill in the gap here by referring the 
reader to the table of dimensions, and by 
stating that the trailing truck was a 
** Cartazzi,” the C.P.R.—according to Mr. 
Bowen,the Superintendent of Motive Power— 
being probably the only railway in North 


coaches and a box-car, say, 450 tons, and the 
weather just freezing, with fine powdery 
snow falling, the mountains barely visible 
through the swirling flurry. Fireman Blysak 

ointed out a beaver-dam in Elk River, 
beautifully made but not yet complete. At 
Michel water was taken; there are coal 
mines here, and a smelter, with extensive 
coke ovens, turning out 150 car-loads per 
day. A busy, prospsrous, but smoky, 
dirty-looking town, as ugly and “ gimcrack ” 
as only a new North Amorica industrial 
centre can look, somewhat like a “‘ depressed 
area” in Wales, but without the unermploy- 


spacious the Crowsnest Pass is than the 
Kicking Horse, and drew my attention to 
the Three Sisters, a triple peak far away. to 
the north near the main line, which I had so 
often seen from the ‘‘ Dominion ’”’ between 
Calgary and Banff. 


APPROACHING THE CROWSNEST 


At long last the Crowsnest came in sight, 
at the peak of the wearisome gradient we 
had b2en climbing without surcease since 
Wardner, the train entering a loop which 
included the station and quite a little settle- 
ment at its inner end. It is a divisional 





point, with water tank, coaling platform 
(hand), small stock yard and an eight-stall 
engine-house. There are considerable sidings, 
too, ten in number and upwards of 4 miles 
in total length. Actually Crowsnest is not 
the highest point attained on the line, this 
distinction being held by Sentinel, the next 
station, 5 miles ahead, which beats Crowsnest 
by no less than lft! But as the profile 
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block of the mountain breaking away from 
the parent body and burying a village at 
its foot, with sad loss of life. The fall con- 
sisted of millions of tons of limestone, and 
as the train passed through Hillcrest, a 
village built subsequently almost on the 
very site of the one destroyed, I could see 
many acres of gigantic boulders and rock 
fragments sprawled out on both sides of 





Fic. 10—CROWSNEST LAKE 


(Fig. 8) shows, it does signalise the end of the 
upward trail, and the board marking the 
boundary between British Columbia and 
Alberta stands just beyond the station. It 
was passed at 2.05 p.m., and time changed, 
an hour being added, the train now running 
on mountain time instead of Pacific. The 
263 climbing miles from 1408ft at Robson 
to 4450ft at Crowsnest, allowing for the 
6}-hour interlude at Nelson, had been covered 
in 12 h. 50 min., including over forty stops, 
which makes the average speed approxi- 
mately 20 m.p.h. 

At Sentinel, the next station, the track 
begins its long descent through Macleod 
and Lethbridge to Medicine Hat, where it 
joins the main line. There is a big lime- 
crushing plant here, and a power-house at 
the east end of Crowsnest Lake (Fig. 10), a 
@ picture of which is given because it includes 
several things typical of the Crowsnest line 
s2en so often from the train—the lonely little 
section-house, with water tank and coal 
stage,and family wash, and inthe background 
the bleak rugged mountains, fir-clad at their 
bas2s, snow-capp2d at their tops. 

O.ce the Pass was cleared the character 
of the country changed, becoming treeless 
and open, with cattle-ranches and cowboys 
featuring the landscap>; snow had dis- 
appeared, the day was warm and sunny, and 
it was evident there was going to be no chance 
of getting data on locomotive operation 
under severe winter conditions. On the 
down grade to the foothills the speed rose 
to 45-50 m.p.h., and “No. 2534” began 
to give signs that the “Cartazzi” truck 
was behaving—well, as I had thought likely 
when examining it at Nelson! My attention 
was drawn to Old Man River making its 
first appearance by rushing full bore out of 
a hol? in the mountain side; the crew 
reminded me we were approaching the scene 
of the great 1902 rock-slide near Frank. and 
signs of it were plain enough. It was one of 
Western Canada’s greatest disasters, probably 
due to blasting in mining operations, a great 


the track, and high above, the great scar 
on the mountain side where the break-away 
occurred. I was told the track now runs 
right over the buried houses, as well may be, 
and there was no reason to doubt the crew’s 
assertion that great rocks slid and rolled 
over a mile before finally coming to rest. 
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Viaduct, the story of which is as follows, 
The old Crowsnest line, in its 38} miles from 
Lethbridge to Macleod, had twenty bridges, 
aggregating nearly 3 miles in length, a 
number of them being over 100ft high. It 
had one curve for every mile, with no com. 
pensation, and a 1-2 per cent gradient in 
addition. These factors, together with 
rapidly increasing traffic, resulted in a new 
line being built from Lathbridge to Macleod, 
which shortened the distance by 5:26 
miles, eliminated thirty-seven curves and 
1735 deg. of curvature, and reduced the 
gradient to 0-4 per cent. The number of 
bridges was cut from twenty to two, one of 
which is a 1900ft structure over the valley 
of Old Man River, and the other the famous 
Lethbridge Viaduct over the Belly River, 
5327ft long and 314ft from river bed to 
rail base. The viaduct consists of forty-four 
plate girder spans 67ft lin long, twenty-two 
plate girder spans 98ft 10in long, and a 
riveted deck lattice truss span 167ft long. It 
is carried on thirty-three riveted steel towers, 
rigidly braced. The western approach is 
over a 3 deg. curve, and the eastern approach 
over a curve of | deg.; there is a 0-4 per cent 
grads rising towards the west over the whole 
length. 

If the reader will kindly look at the picture 
(Fig. 11) of this structure, and use his imagina- 
tion a little, he will be able to enjoy riding 
over it in the cab as much as I did. My 
sensations were very similar to those experi- 
enced when making my first flight twenty 
odd years ago, in a flimsy little ‘“ Puss 
Moth,” during which, no matter how much 
I reasoned with mysz2lf, I felt it was necessary 
to sit bolt upright and not lean or move 
about lest the diminutive machine should 
capsize. So in the cab of “ No. 2534’’—when 
crossing this cat’s cradle—I disliked leaning 
out of the window to look down into the 
valley—the engine might overbalance, leave 
the track and do a nose-dive into the Belly 
River—must sit still! However, often since 





FIG. 11—LETHBRIDGE VIADUCT 


They still lie there, mute witness to this 
grievous tragedy. 


THe LETHBRIDGE VIADUCT 


After leaving Burmis, the next station, the 
train ran out of the mountains, and soon the 
foothills as well; the speed rose to over 
50 m.p.h., and the riding became somewhat 
turbulent over the steadily falling track. 
Macleod passed, I began to look for the 
next and last spectacular feature of the 
Crowsnest line—the great Lethbridge 


I have regretted not occupying my favourite 
seat above the pilot (Anglice : cowcatcher) 
when travelling over the Lethbridge Viaduct ; 
it would have been another scalp at my belt, 
in addition to the Fraser Canyon, Field Spiral 
tunnels, and so on. Probably I should not 
have felt uneasy there—I should have sat 
dead centre, and my weight would, if any- 
thing, have had a steadying effect ! 

This great hazard passed, the “ Kettle 
Valley Express’ came to a stand at Leth- 
bridge 5.50 p.m. O.T. The 850 miles from 
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Vancouver, deducting the 6? hours at Nelson, 

and allowing for the one hour change of time, 
had been done in 36 h. 20 min., making the 
average speed 23-4 m.p.h. The exact number 
of stops had been lost track of—it was pro- 
bably over 150. I decided to stop at Leth- 
bridge instead of going on to the “end of 
steel’’ of the Crowsnest line, which is at 
Medicine Hat, its junction with the main 
line, as this stretch is only prairie, all down 
grade, with nothing very striking about it 
to note. Further, I was tired, which is not 
to be wondered at, so I caught the evening 
train to Calgary, which gave me another 
four hours’ travel through the coal and oil 
region of Southern Alberta, vid Macleod, 
fiaally decanting me at the one-time 
rancher’s and remittance-man’s paradise 
at 10.30 p.m., 50? hours after leaving 
Vaneouver. 

From the word-picture I have tried to 
paint of a journey over the Crowsnest, 
together with a glance at the profile, the 
reader will gather that it is not a route suit- 
able for streamlined “ fliers,’’ and was never 
built with the idea of accommodating them. 
Undoubtedly it is far more a “ freight line” 
than @ passenger one; there is only one 
through passenger train per day in each 
direction, though certain additional trains 
operate over parts of the line where traffic 
warrants them. But it is a good servant to 
southern British Columbia, and its stature 
should wax with the growth of the Province ; 
a trip over it is well worth the traveller’s 
while—if, as I said before, time is not of 
transcendental value to him. The profiles 
bring out clearly the physical characteristics 
of the country through which the two rail- 
ways make their way, and to anyone knowing 
southern British Columbia they serve as a 
stimulus, touching off a succession of pictures 
that move across memory’s plastic field like 
a cinematographic film throwing views on a 
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screen. Starting at Medicine Hat, the profile 
lines show the long, steady rise across the open 
prairie, steeponing as they enter the foothills 
at Macleod or beyond Calgary, to reach 
climaxes at Crowsnest and Stephen, on the 
ridge of the Rocky Mountain watershed. 
Then down the western side the graphs con- 
tinue, through the Spiral tunnels to Field, 
reaching the Columbia River valley at 
Moberly, the Crowsnest line doing the same 
thing at Wardner. Both routes then attack 
the Selkirks, the main line climbing to the 
summit at Glacier through the 5-mile 
Connaught tunnel, the other at Fassiferne. 
At the foot of the Selkirk “‘ West Wall” 
they again fiad the Columbia River in their 
way, and cross it at R2velstoks and Robson 
respsctively. Ths Cascade Range is the 
next barrier ; the Kettle Valley line conquers 
it at Farron, the main line fiading an easier 
way over at Notch Hill, and so into the 
Thompson and Fraser Canyons, which it 
obodiently follows for a couple of hundred 
miles or so, winding down to the delta and 
the coast. The Kettle Valley, however, 
still fiads itself tangled up among mountains 
and valleys, as the profile shows, part and 
parcel of the Gold and Coast Ranges, and has 
many a further obstacle to overcome before 
finally, at Hope, breaking out into the 
Fraser Delta, joining the main line at Odlum, 
and with all its troubles behind it, carrying 
on across the flat to Vancouver. The map, 
too, underlines many things in the general 
picture, and should be consulted for addi- 
tional clarification. Taken together, from 
profiles and map, it will be very evident 
what railroading in southern British Columbia 
involves—but it will not be evident why the 
C.P.R. did not choose the Yellowhead Pass 
in the first place, instead of leaving it to the 
Canadian Northern and the Grand Trunk 
Pacific, now combined in the Canadian 
National! Surely somebody blundered ! 


(T'o be continued) 


Criteria for Surface Failure 
By R. HOWARD, A.M.I.Mech.E. 


INTRODUCTION 

‘ROM time to time articles' dealing 
with tests on gear materials appear in 
the technical press, giving details of test 
equipment and procedure and presenting, 
in some cases, data on allowable stress 
figures obtained from the test results. 
In such tests, where surface failure of the 
gear material occurs under repeated action 
of contact pressure during rotation, selection 
of failure load often depends upon visual 
observation, which in turn may be subject 
to “observer bias” since surface failure 
criteria often elude precise definition. This 
article examines such criteria as exist with 
a view to arriving at one or more which 
would be generally acceptable and used in 
tests to obtain comparative values of resis- 

tance to surface failure. 


SIGNIFICANCE OF FarmLurRE Loap 


As is known, practically all allowable 
stress figures for engineering materials are 
in the first place obtained experimentally, 
and this is also true of stress figures for 
gear materials, the values for which are 
usually obtained from tests on gears or 
discs, a procedure necessitated by the unique 
type of loading to which gears are subjected. 
In these tests details of the procedure and 
equipment may be standardised and by 
testing to destruction it is possible to obtain 


the failure load, from which the stresses 
set up in the test gears at failure can be 
calculated. Ultimate stress figures obtained 
by such methods, modified by a factor of 
safety, become allowable stress values and 
when added to appropriate standards are 
used in future gear designs which incor- 
porate the particular material. 

The wide use made of this data underlines 
the need for a common failure criterion to 
be applied in all such tests, specially since 
a number of organisations may wish inde- 
pendently to determine allowable stress 
figures for any recently developed material. 
Furthermore, it may be found desirable to 
check, from time to time, any of the allow- 
able stress figures for gear materials listed 
in current Standard Specifications. The 
usefulness of such work, however, hinges 
almost entirely on the selection of the 
failure standard adopted and it is self- 
evident that unless the meaning of failure 
is clearly defined and the definition 
rigorously applied, conflicting results may be 
obtained. As will be shown, this applies 
more particularly to failure by surface 
deterioration than to bending fatigue failure. 

In the experimental determination of 
stress values for gear materials two tests 
are run, the first to determine the fatigue 
strength of the tooth as a beam and the 
second to determine the ability of the material 
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to resist surface breakdown. From the 
first test allowable figures for “ strength 
rating” are obtained, while the second gives 
corresponding figures for “wear rating.” 
As gear failure is almost always due to 
the development of unsatisfactory surface 
conditions rather than to tooth breakage, 
surface failure tests on gear materials are 
of greater significance and usually more 
numerous than bending fatigue tests. How- 
ever, in investigating surface breakdown it 
is, fortunately, not essential to use test 
gears, and as recently shown, circular discs 
or conical test pieces are equally suitable. 


FAILURE CRITERIA FOR “ STRENGTH 
Ratine’”” anp * WEAR Ratinc ” TESTS 


Although actual tooth breakage is rela. 
tively uncommon with normally designed 
gears, nevertheless, strength rating tests 
are necessary to obtain data in the proneness 
of the material to this type of failure, and 
in this test it is clearly desirable to run the 
gear to destruction. Only one failure 
criterion is possible and that, of course, is 
tooth breakage, which usually occurs at 
the root of the tooth and represents failure 
due to bending fatigue. With such a simple 
failure criterion as tooth breakage, the 
tests, and subsequent calculation of allowable 
stresses, present little difficulty and require 
no further discussion. 

In contrast to the simple criterion applic- 
able to strength rating tests, those suitable 
for surface failure are less easily defined. 
As is known, surface failure may be due 
either to smooth abrasion, which in its 
severe form leads to scuffing, or due to 
pitting, which is the visible sign of surface 
fatigue and the determination of appropriate 
allowable surface stress values for the gear 
material is intended primarily to avoid the 
latter type of failure. As is known, pitting 
is characterised by the removal from the 
surface of the test piece of small particles 
of metal, the area and depth of the pits 
being roughly proportional to the load 
intensity. 

In the type of surface failure just mentioned 
no such ready failure criterion as tooth 
breakage exists, and recourse has therefore 
to be made to visual observation of the test 
piece surface. Where several observers 
carry out such tests it is possible for “ ob- 
server bias ”—that is variations in individual 
assessment failure—to occur which in turn 
may lead to the allocation of several dif- 
ferent allowable stress values to the same 
material. The matter is complicated by 
the fact that surface deterioration is almost 
invariably a gradual process which may not 
in itself adversely affect the load-carrying 
capacity of the gears and during this 
process almost any arbitrary point may be 
selected to represent failure. 

Observer bias can be eliminated if change 
in weight resulting from surface deterioration 
is used as a failure standard. This method 
is in fact employed in a well-known testing 
machine in which a steel disc under load is 
brought into contact with a test piece, a 
procedure intended primarily to test oil 
film strength but one which is applicable to 
the study of surface failure. The test piece 
is weighed before and after testing, so that 
the extent of surface deterioration can be 
ascertained and all that is required is to 
fix an allowable percentage decrease in 
weight as a failure criterion. Where the 
change in weight is small compared with 
that of the test piece, the method is of 
limited use and cannot be applied, for 
example, to large discs or gears. 

Advances made in surface roughness 
measurement technique may suggest that 
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this method is applicable as a criterion. 
It is not, of course, a difficult matter to 
measure the change in surface roughness 
down a tooth flank or across a dise by com- 
paring successive readings after each load 
run, but since surface deterioration may 
involve the removal of relatively large 
pieces of metal, the change in surface rough- 
ness would in some cases be rather too sudden 
to permit the wide use of this method. 


Surface deterioration by smooth abrasion’ 


can be detected by measurement of dimen- 
sional change in discs and although the 
change may be small, it may be used as a 
failure criterion for abrasion, but not for 
pitting, since the latter phenomena may occur 
without dimensional changes taking place 
in the test piece. 

As already indicated, surface deterioration 
is progressive and in the case of pitting, 
passes through a number of stages. For 
example, some test gears develop initial 
pitting due to casual peculiarities in tooth 
contact, but when the gears are finally 
“run in,” the pitting ceases to spread and 
the gears transmit load satisfactorily. This 
phenomenon is known as arrested pitting, 
but if the load is increased, further stages 
such as progressive pitting, excessive pitting, 
loss of profile, and, finally, complete break- 
down will be passed through. 

While it is difficult to assign precise 
definition to such phenomena, yet each 
stage represents a certain percentage 
decrease in effective surface area and this 
suggests a possible failure criterion. Expres- 
sing the pitted area in terms of a percentage 
of the total area of the test specimen in- 
volves, however, a measurement of the 
size of pits and this may be done by the 
use of a binocular microscope used in con- 
junction with a piece of paper or sheet metal 
having a suitable hole in it. In cases where, 
for example, the failure criterion is taken 
as the development of a pitted area of 
about 1/100th of a square inch, a }in dia- 
meter hole is made in the sheet metal. 
This procedure and the failure standard 
cited is in fact used in tests on roller bearings 
where pitting due to surface fatigue appears 
on the races after subjecting the bearing to 
prolonged overloads. 

Counting the number of pits is another 
method used, but since as much as 25 per 
cent of the surface area of gear teeth may 
be pitted without adversely affecting their 
load capacity, the appearance of several 
pits can hardly be selected to represent 
failure. In carrying out tests on discs 
Way selected a failure standard of one pit 
per unit area of test surface and where 
gears are used a suggested alternative is at 
least one pit on each of the teeth of the 
test gears. Both failure criteria are simple 
to apply, but neglect the significance of 
the pitted area, which is, however, an impor- 
tant factor in caleulating the actual failure 
load, since the latter differs from the nominal 
figure due to the reduction in the load- 
carrying area by pitting. 

PUBLISHED DaTA ON CRITERIA 


It is perhaps instructive briefly to examine 
published data on surface failure tests in 
order to ascertain what particular failure 
criterion has been used by investigators. 
The following is not claimed to be exhaustive, 
but refers to a selection of published results 
in which both discs and gears were used in 
order to determine their ability to resist 
surface breakdown. 

Bronze and steel discs were used by Merritt? 
in pitting tests in which in one case failure 
was considered to have occurred when a }in 
diameter pit appeared on the dise surface, 
while Davis* carried out dynamometer 
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tests on gears in which the results were 
based on the time required for the gears 
to show “‘ first signs of pitting.” Reference 
is made by Nealey* to dynamometer tests 
in which the gears were found to discolour, 
pit, lose contour and finally break down, 
although no particular failure criterion is 
cited. Nitriding steels are dealt with by 
Homerberg,> who details tests on dises 
in rolling contact. Compressive stress figures 
at failure are given and the failure loads 
were selected after visual examination of 
the discs. Although no indication of the 
failure criterion used is given, surface 
endurance limit is defined as the maximum 
surface stress that the disc could stand 
without failure for one million revolutions. 

Buckingham’s® “Qualitative Analysis of 
Wear ”’ confines itself to identifying types of 
surface failure without setting up failure 
standards and although Meldahl’ describes 
disc tests with the Brown-Boveri disc 
testing machine, reference is only made to 
“heavy pitting,” which was produced by 
the failure load. Knowlton and. Snyder* 
describe dynamometer tests on both gears 
and discs as well as presenting data on 
compressive stresses in the discs up to the 
point where “ severe pitting” took place. 

As indicated earlier, Way® undertook 
exhaustive tests of discs in the Westing- 
house roller and gear testing machine, 
and in measuring pitting resistance selected 
an arbitrary property called the pitting 
limit, this being the maximum compressive 
stress corresponding to that load between 
two rollers of a given size which first cause 
at least one pit per square inch of test 
surface in ten million cycles. This work 
is referred to by Timoshenko,’° who men- 
tions tests on gears in which the failure load 
was that sufficient to cause one pit per square 
inch of area between the pitch line and the 
end of the tooth contact. 

Perhaps the most comprehensive series 
of tests are those reported by Maurer," 
who observes that the practical value of 
gear tests depends on correct interpretation 
of results which requires a govd deal of 
judgment in addition to accurate and 
complete observation by the investigator. 
Material factors for American recommended 
practice are given in this paper although the 
failure criterion used is not defined. 


CONCLUSION 


That a good deal of work has already 
been carried out in this field is evidenced 
by the representative data reviewed. All 
these investigations represent a considerable 
expenditure of both time and: money and 
it should not be difficult, in principle, to 
correlate all the data and thereby arrive 
at allowable stress values for the range of 
materials tested. This, of course, depends 
upon the use of a failure standard common 
to each test, but as shown the criteria used 
vary from “‘ first signs of pitting’ in some 
cases to complete breakdown in others, 
so that although each reported test is useful 
in itself, it cannot be readily fitted into the 
general background of existing knowledge on 
the subject of surface failure. 

There are, therefore, real economic advan- 
tages to be gained by adopting a standard 
failure criterion and in a limited sense it is 
immaterial which particular standard is 
selected provided that it is generally adopted. 
“ First signs of pitting” is hardly suitable 
as it may only represent a corrective phase 
and neither “pits per unit area” nor 
“ percentage reduction in effeetive area ”’ 
are ideal. They are, however, superior 
to such terms as severe, heavy or excessive 
pitting, which have no precise meaning and 
whose use leads to allowable stress figures, 


Feb. 27," 1948 


the usefulness of which is limited by the 
interpretation placed on the failure criterion 
used by the investigator. 
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Co-operation of Institutions 


Proposine the toast of the Institution 
at the dinner of the Institution of Heating 
and Ventilating Engineers on February 11th, 
Sir Roger Hetherington, President of the 
Institution of Civil Engineers, remarked that 
there were, at the present time, over 100 engi- 
neering institutions in this country, and 
although it was very easy to say that there 
were too many and that the number should 
be reduced, it was not quite so easy to say 
how the number should be reduced. The 
smaller specialist institutions performed a 
very useful function because they brought 
together the people who were interested in 
one particular branch of engineering. But 
he did not, however, see at the present time 
any kind of federation of institutions. What 
he suggested was closer contact, closer associa- 
tion, and general co-operation. A reduction 
in the number of institutions, if it were to come, 
should come as the outgrowth of co-operation 
and association, and not by what he would 
call sheer amalgamation. In recent years 
there had been a great deal of further and 
closer collaboration between the three major 
institutions. The sphere of every specialist 
institution probably fell to some extent within 
the orbit of one or other of those three big 
institutions, and if there was further collabora- 
tion and co-operation between the big institu- 
tions and the specialist institutions, it would 
add greatly to their strength. How could 
that collaboration be fostered? In his view 
the greatest hope lay in co-ordinating the entry 
to the profession; that was to say, if the 
examinations and so forth leading to the 
profession were put together and made one, 
it would be to their mutual benefit. They would 
then all feel that they had come into the pro- 
fession through the same door, which would 
be a very strong bond, and it would lead to a 
great deal of co-operation. It would, he 
thought, tend toward closer working and it 
was in closer working and co-operation that 
their strength lay, rather than in the boa- 
constrictor process of one institution swallow- 
ing another. 


——_—_>—_—_- 


Copper AtLoy Stup WeLpine.—Commenting 
on the automatic welding of studs on to plates, 
angles, &c., the Bulletin of the Copper Develop- 
ment Association says that while this process has 
been mainly used on steel studs for shipbuilding and 
similar purposes, it has also been used to secure 
brass studs on to steel plates and angles. Probably 
only the brass fuses in this case, but the joint is of 
great strength. One application which is mentioned 
is the attachment of brass studs securing window 
frames on railway coaches. There is, the Bulletin 
adds, no apparent reason why brass studs should 
not be secured to brass sheet by this method, nor 
why the process should not be extended to other 
copper alloys. It has the advantage over projection 
welding of studs that it can be used to fix studs in 
awkward corners and on members too large to be 
brought within the jaws of a projection welding 
machine. 
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R.A.E. Technical College, Farnborough 


N Wednesday of last week, February 18th, 

Sir Stafford Cripps, Chancellor of the 
Exchequer, opened the Royal Aircraft Estab- 
lishment Technical College at Farnborough, 
Hants. The college, which is housed in a former 
convent school next door to the R.A.E., caters 
for engineering apprentices, craft apprentices, 
scientific assistants, drawing-office tracers and 
junior clerks, and is intended to provide 
scientists, technicians and craftsmen for the 
aircraft industry and for the Government 
aviation centres. 

Speaking at the opening ceremony, Sir 
Stafford Cripps mentioned that during the war 
he had been anxious to see that the maximum 
was done to equip the large number of appren- 
tices at the R.A.E. with the fullest qualifica- 
tions possible. The science of aeronautics was 
going to be of immense importance to our future, 
and our prowess in the science would depend 
upon the degree of skill and inventiveness that 
we could encourage. He recalled that in 1918 
a proper scheme of apprentice training was 
introduced, but said that this new training 
scheme, which was started in 1944 without 
special buildings, had only been brought to 
completion by the provision of the new college, 
which had now become part of the Ministry of 
Supply apprenticeship training scheme. The 
Royal Aircraft Establishment was, of course, 
an ideal place for such training, for at Farn- 
borough all that was newest and most difficult 
was being worked upon by a staff as skilled as 
any in the world. Students would start their 


work at the college between the ages of sixteen 


and eighteen and in the five-year course it would 
be the object of the college to give a theoretical 
and practical training. It was hoped, he con- 
tinued, to arrange for courses in the B.Sc. 
Engineering external degree of London Uni- 
versity, thus enabling the education and training 
to be rounded off by the taking of this valuable 
degree. 
THE NEw SCHEME 

As reported above, the new scheme marks the 
end of a reorganisation of the educational work 
of the Royal Aircraft Establishment. It has 
now been in operation for some four years, and 
@ principal of considerable experience, Mr. R. D. 
Peggs, M.A., M.I.Mech.E., was appointed from 
the first to take charge of the work and build up 
a teaching staff. The subject matter studied 
by the existing apprentices was broadened and 
conditions of entry laid down. Engineering 
apprentices are admitted after open competitive 
examinations, aptitude tests and interview. 
The standard of examination is approximately 
between General School Certificate and Higher 
School Certificate, many candidates with the 
last-named qualification gaining admission. 

During the first year of the five-year course 
engineering apprentices are sorted into two 
groups, one of which goes forward for the 
R.A.E. Diploma and is expected to obtain the 
London degree in engineering at the end of the 
fourth year, while the other proceeds to Higher 
National Certificates in mechanical and pro- 
duction engineering. Both of these groups spend 
their first years wholly in the college, sharing 
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their time between the drawing-office, training 
shop and lecture rooms and laboratories. Their 
second and third years are spent, under the 
careful supervision of the apprentice supervisor, 
in the various workshops of the Establishment, 
and their fourth and fifth years in the research 
departments and drawing-offices. In these last 
years there is ajdivergence in training, in that 
the Diploma group is guided towards work in 
the research departments while the National 
Certificate group goes towards design and 
development in the workshops and drawing- 
offices. 

Craft apprentices also enter by competition, 
but without a written examination. These 
entrants are primarily intended for craft work 
in the shops and in some cases for supervisory 
work. Their course of training also extends 
over five years, although only the more pro- 
mising pursue a+course of study in the fourth 
and fifth years. The first year of the course is 
spent, as in the case of the engineering appren- 
tices, in the college workshop, drawing-office 
and lecture rooms. Subsequently, the appren- 
tices receive general training in a number of 
crafts and spend the last two years solely on the 
crafts of their choice. Concurrently with the 
shop training, the classroom instruction leads to 
the appropriate City and Guilds Certificates. 

Scientific assistants are junior staff employed 
in the research departments of the establishment 
and must have obtained a General School 
Certificate in appropriate subjects to be 
accepted for employment. Scientific assistants 
are given a four months’ full-time course of 
training in the college on the techniques of 
experimentation, the uses and care of various 
hand tools, the making and readiag of simple 
drawings and the appreciation of the methods 
of operation and uses of all kinds of measuring 
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equipment. Following this course they are 
allocated to departments in accordance with 
their natural aptitudes and the demands of the 
establishment and continue attendance at the 
college for three halfdays per week, an attend- 
ance which may be extended for four years. 

A full-time course of one academic year is 
provided for learner tracers, in which they are 
taught, in addition to routine tracing, the 
elements of engineering drawing and science, 
thus laying foundations for the best girls to 
proceed to posts as draughtswomen. 

All junior employees of the establishment— 
not counting apprentices—attend classes on 
the lines of a “ County College,” in which they 
are taught some vocational subjects, such as 
mathematics, but in which they also study 
current affairs, industrial history and general 
cultural subjects. The apprentices take a course 
in liberal studies, which aims at broadening their 
interests and putting their technical studies in 
an appropriate setting. 

Throughout the period of training all appren- 
tices receive wages and for those living away 
from home a substantial subsistence allowance 
is paid. 


LABORATORY EQUIPMENT 


Accompanying illustrations show some of the 
laboratories, with which the college is well 
equipped. 

The heat engines laboratory is housed in the 
college basement. It is equipped with standard 
engine equipment, but also has a Ricardo “ E.6” 
variable-compression engine, and equipment 
for numerous air flow experiments operated 
with the aid of an air compressor and a small 
steam turbine. These last pieces of equipment 
represent the processes involved in the gas 
turbine as used for aircraft propulsion, a unit 
of which could not be housed because of the 
large power output. 

A full range of testing machines is provided 
in the materials laboratory, ranging from a 
Hounsfield tensometer to a 50-ton Denison 
machine. All the commoner types of extenso- 
meter are in use and provision is made for the 
use of strain gauge equipment. 

The study of air flow is important in a college 
associated with aeronautics, but a useful intro- 
duction to this subject is a study of the flow of 
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water. Hence the hydraulics equipment is 
intended as an introduction to more advanced 
study of flow problems rather than to the more 
usual civil engineering applications. 

All engineering science being based on applied 
mechanics, a full range cf experimental equip- 
ment is provided in the mechanics laboratory, 
where forces, moments, torque, momentum and 
inertia may be studied. 

The machine tools and metrology laboratory 
contains an up-to-date Hendy surfacing, sliding 
and screw-cutting lathe ; a horizontal universal 
milling machine; temporarily a Brown and 
Sharpe grinding machine, to be replaced by a 
universal Churchill machine; a large tool- 
makers’ microscope; a vertical measuring 
machine ; a vertical ‘‘ Omptimeter ” and other 
measuring and testing instruments. 

The metallurgy laboratory contains a pro- 
jection microscope with camera, together with a 
selection’ of monocular and binocular micro- 
scopes, polishing machines and small heat- 
treatment furnaces. 

Physics and chemistry are studied as basic 
subjects. In addition to the usual physical and 
chemical experiments, advanced work is carried 
out in the fields of electronics, aircraft instru- 
ments, plastics and fuel technology. 

The aerodynamics laboratory is not yet 
complete, but it is planned to install a 5ft 
diameter working section wind tunnel capable 
of developing air speeds up to 150ft per second. 
A Farren smoke tunnel is already installed, 
together with equipment such as a water trough 
for demonstrating the flow patterns round 
variously shaped bodies. 

The structural side of aircraft design is repre- 
sented by a complete set of equipment designed 
by Professor J. Sutton Pippard, of the Imperial 
College of Science. Structures has always been 
a difficult subject on which to conduct labora- 
tory work of the instructional type, but the 
present equipment, which includes a demonstra- 
tion of the Hardy Cross method, appears to 
provide the complete answer. 

The electrical laboratories of the college cover 
all classes of instrument work, including the 
study of valves and oscillographs and the more 
usual types of electrical machines. The appli- 
cations of electrical work studied are, of course, 
to the field of aeronautics and therefore tend to 
be on the light current side. 


British Electricity 


ITH the approach of the vesting date 

(April 1st) for the electricity supply indus- 
try it is appropriate to review briefly the pro- 
gress made in building-up the new organisa- 
tion and preparing for the transfer of the 
existing undertakings to public ownership. 
It will be recalled that the Minister of Fuel and 
Power appointed an Organising Committee in 
May, 1947, to pave the way for the British 
Electricity Authority, which came into being in 
August, after the passage of the Electricity 
Act, 1947. Under this Act the B.E.A. or 
Central Authority becomes responsible for 
electricity supply in Great Britain (excluding 
the North of Scotland District), for which 
purpose the country is divided, territorially into 
fourteen areas each under an Area Board. 
The functions of these bodies were outlined in 
our issue dated January 17, 1947. Briefly, 
after the vesting date the Central Authority 
will assume responsibility for providing bulk 
supplies to the Area Boards, which will be 
charged with the task of distribution in the 
appropriate areas. 

As announced in August, 1947, the Central 
Authority consists of the Chairman, Lord 
Citrine; two Deputy Chairman, Sir Henry 
Self and Mr. J. Hacking (in charge of Admini- 
stration and Operations, respectively); one 
other full-time member, Mr. E. W. Bussey ; 
four part-time members, Dame Caroline Haslett, 
Alderman Sir William Walker, Lieut.-Colonel 
E. H. E. Woodward, and Mr. T. Johnson 
(ex officio, Chairman of North of Scotland 
Hydro Electricity Board). In addition, the 
four members serving on the Authority as Chair- 


men of Area Boards are: Mr. H. J. Randall 
(London), Mr. J. Eccles (Merseyside and N. 
Wales), Alderman W. Lewis (Midland), and 
Mr. J. S. Pickles (S.W. Scotland). 

For its functional operation the Central 
Authority has appointed the following, five prin - 
cipal officers:—secretary, Mr. H. F. Carpenter ; 
chief engineer, Mr. V. Pask ; commercial mana- 
ger, Mr. E. R. Wilkinson; chief accountant, 
Mr. D. W. Coates; chief legal adviser, Mr. 
R. A. Finn. Below these are fourteen deputy 
chief officers, including three deputy chief 
engineers, Mr. R. R. Martindale (generation), 
Mr. J. D. Peattie (transmission), and Mr. 
C. W. Marshall (research). 

These three matters, generation, transmission 
and research, can be said to summarise the 
technical functions of the Central Authority. 
Generation and primary transmission apper- 
tain to the Central Authority exclusively, and 
for convenience the country is divided 
into fourteen generating divisions having pre- 
cisely the same territorial boundaries as the 
fourteen Area Boards. Although the generat- 
ing divisions will co-operate closely with the 
Area Boards, they are independent entities, 
each of which, through its divisional controller, 
will be directly responsible to the deputy chair- 
man (operations). 


AREA BOARDS AND SuB-AREAS 


The fourteen Area Boards which will be 
responsible for the distribution of electricity 
in their appropriate areas are now in being 
and are building up their organisations by the 
appointment of chief officials and executives. 
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It is intended that each area should be as 
far as possible autonomous, subject to the 
general direction of policy by the Centra! 
Authority. The structure of the area organisa. 
tions will, however, conform to the same gener:\| 
pattern, and the Central Authority has suy. 
gested that the chief officials shall have thie 
same designation in all areas. Accordingly 
it can be expected that each Area Board will 
be served by four principal officials : secretary, 
chief engineer, chief commercial officer, and 
chief accountant, with a number of assistants. 

Because of the size and extent of the areus 


it has been decided that some measure cf 


subdivision is desirable in the interests of oper... 
tional and administrative efficiency. Accori- 
ingly each area is to be divided into a number 
of sub-areas. It is suggested that the optimw 
number of sub-areas in each area should }: 
six, but the number may vary from five tv 
nine, according to the specific needs of indi- 
vidual areas. The needs of the London Areu, 
for instance, with an area of 297 square miles 
and a population of 6,273,000 (exclusivel, 
urban) will differ widely from those of Eastern 
Area, with an urban area of 1049 square miles, 
a rural area of 6637 square miles, and with pop- 
ulations of 1,366,000 and 569,000 respectively. 
Each sub-area will be controlled by a manager, 
assisted by a sub-area engineer, a consumers’ 
engineer, and a small technical and admini- 
strative staff. 

Sub-areas in turn will be divided into dis- 
tricts which will have direct contact with the 
consumer, such as is exercised by the existing 
undertakings. Included in the district organi- 
sation will be a district engineer and a con- 
sumer’s representative. 

These and other matters of common interest 
to all Area Boards are considered by an Area 
Board Committee consisting of the four full- 
time members of the Central Authority and 
four Area Board Chairmen meeting at regular 
intervals. Weekly progress bulletins are issued 
from the Central Authority summarising matters 
of mutual concern to the Area Board Chairmen. 

To complete the structure of the new organi- 
sation there will be the Consultative Councils, 
which the Electricity Act requires to be estab- 
lished—one in each area. The Councils will 
consist of between twenty and thirty members, 
representing local authorities, agriculture, com- 
merce, industry and the general interests of 
users of electricity in the area. Upon matters 
such as these the Consultative Councils will 
act in an advisory capacity between the con- 
sumer and the Area Boards. At the present 
stage of development these Consultative Coun- 
cils have not yet been established. 

THE CHANGEOVER 

Some of the problems of the transitional 
period were discussed by Lord Citrine at a 
recent Press Conference. If dislocation is to 
be avoided it is evident that the physical change- 
over from the present regime to State ownership 
must be a gradual process with a measured 
transition in day-to-day administration from 
the large number of existing organisations to 
the new structure. For some time, therefore, 
and to varying extents, according to circum- 
stances, the services of existing staffs will be 
retained in the present form until the shape of 
the new organisation is gradually evolved. 
The matter is relatively simple in the case of 
company undertakings, where the administra- 
tion forms a complete entity. In each of 
these administrative units a representative 
has been appointed with legal powers to act 
on behalf of the Central Authority and the 
Area Board and to safeguard their interests 
during the interim period. 

With municipal undertakings, on the other 
hand, the administrative problem during the 
transitional period is not so simple. In many 
instances the undertaking is administered 
financially as an integral part of the munici- 
pality and not as a separate unit. Arrange- 


ments are therefore being negotiated through 
the medium of the Association of Municipal 
Corporations, for concluding agency agree- 
ments so that municipalities may be able to 
continue their administration during the interim 
period. 

Equally important, though less urgent, is 








the 
194 
Aré 
pul 
are 
tar 


cus 
Ele 
rep 
anl 
has 
me 


the 
cia 
po! 
an 
tio 
of 


—— 








Feb. 27, 1948 


the question of tariffs. The Electricity Act, 
1947, places the Central Authority and the 
Area Boards under an obligation to declare 
publicly the principles upon which their tariffs 
are based. It is evident that to finalise retail 
tariffs will take a considerable time—perhaps 
as long as two years. This matter will be dis- 
cussed by the Area Board Committee with the 
Electricity Commissioners using their interim 
report as a basis. In the meantime it is 
announced that an interim uniform bulk tariff 
has been agreed upon with Area Board Chair- 
men. 

On the development side of the industry 
the future of the Electrical Development Asso- 
ciation is a matter of some moment. The pro- 
posal to maintain continuity has already been 
announced and the form in which the Associa- 
tion is to be reconstituted within the framework 
of the new organisation is under discussion. 





South African Railway 
Workshops 


THE workshop position on the South African 
railways has reached a stage where it is no 
longer possible to expand existing shops to meet 
mounting demands, and it was decided, some 
years ago, to start on a comprehensive building 
programme, involving in certain cases the 
erection of modern shops on new sites. 

Existing workshops at Salt River, Uitenhage, 
East London, Bloemfontein, Durban, Pieter- 
maritzburg, Germiston and Pretoria, are with 
the exception of Bloemfontein and Germiston, 
on the sites selected by the various pre-Union 
railway administrations. The original buildings 
have been extended and the shops reorganised 
from time to time, but the traffic position has 
changed so much that in many cases new work- 
shops are necessary. 

The Salt River workshops are so congested 
that even reorganisation is difficult without a 
considerable amount of juggling. At the present 
time wagon repairs are carried out in the open 
and the immediate work provides for this work 
to be transferred to closed shops, equipped with 
overhead travelling cranes. This job is well 
in hand. 

The existing wheel shop is totally inadequate 
and extremely congested, and to improve the 
position the machine shops will have to be 
relocated before the new wheel shop can be 
erected. This work is in an advanced stage. 

At Uitenhage plans for new shops have been 
completed. While the preparation of the site 
for the new East London workshops is being 
undertaken, the completion of this depot is 
interlocked with the other first priority work in 
as much as certain buildings that will be 
released from existing shops will be used in the 
rebuilding of this depot. A similar condition 
applies to Pietermaritzburg. 

The work to be carried out at Bloemfontein 
includes the mechanisation of the foundries and 
increasing the capacity of the shops manufac- 
turing and reconditioning track materials, such 
as points and crossings, manufacture of signal- 
ling gear and other parts which are not pro- 
duced commercially in South Africa and are 
difficult to obtain from overseas. The output 
from the redesigned shops will be doubled and 
even trebled in some instances. The erection of 
this group of buildings is to be begun shortly. 

The preparation of the ground to permit of the 
removal of the Durban workshops to Rossburgh 
is well under way. The carriage and wagon 
workshops are on the list for immediate con- 
struction and it is probable that tenders for the 
buildings will be called for early this year. 

The work at Germiston, where goods vehicles 
only are handled, involves modernising certain 
portions of the shops and the erection of new 
buildings. This reconstruction is well under 
way. 

The relocation of the Pretoria workshops at 
Koedoespoort has provided an almost ideal 
lay-out, since it is compact, with the stores 
buildings separating the locomotive repair 
shops from those designed for the repair and 
construction of carriages. Included in the area 
will be many modern facilities for adequate and 
efficient control of the workshop depot which 
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will be the largest in the Union. It is expected 
that with the growth of the railways during the 
course of the next twenty years the total staff 
for these workshops will be between four and 
five thousand. All other workshop depots will 
incorporate similar modern equipment. 

Workshop buildings have been standardised 
to three types, “ A,” “‘B” and “ C ,” each type 
being the same width, but varying in height. 
They will be fitted to carry overhead travelling 
cranes, ranging from 5 tons to 75 tons, depend- 
ing on the nature of the particular shop. The 
buildirgs for stores have also been stan- 
dardised. The workshop and stores buildings 
will be of steel covered with brick and corru- 
gated asbestos sheeting. Good ventilation and 
lighting will be featured. The designs for these 
main types of buildings are nearly completed 
and tenders will be called for in the near future 
for a number of structures. 

Considerable progress has been made in 
developing the detailed lay-out of machinery, 
plant and equipment for the new workshops 
and a large amount of additional machinery 
has been purchased. 

Two Bellman hangars are being erected at the 
existing Pretoria workshops. They will accom- 
modate some of the additional machinery and, 
while providing an interim increased output, 
will allow for the training of more apprentices. 
The erection of these hangars at Pretoria is one 
of the few instances of the use of temporary 
buildings. The policy is to endeavour to avoid 
temporary construction unless it can be shown 
that it is in the interest of the health of the staff 
or will economically improve output. 

Under present world conditions this large 
programme must of necessity be spread over 
approximately ten years, but the priority 
portion of the programme should provide con- 
siderable assistance in meeting acute demands 
for the building of rolling stock and for repairs 
work. 





Europe’s Shortage of Ball 
Bearings 

THe Economic Commission for Europe, 
set up by the United Nations, discussed a short 
time ago the problem of how to increase 
production of ball and roller bearings with a 
view to removing a considerable obstacle to 
European industrial recovery. As a result, 
the Commission decided to appoint a working 
party to examine how it would be possible to 
put existing unused production facilities into 
operation and thereby increase deliveries of 
bearings. The working party has recently 
concluded its first meeting at Geneva, at which 
experts from seven countries were present, 
representing Czechoslovakia, France, Italy, 
Sweden, Switzerland, the United Kingdom, 
and the U.S.A, Anti-friction bearings were 
considered by the Working Party to be of 
special importance to European industries, 
and it is suggested that by putting idle works 
into operation much could be done towards 
alleviating the present shortage. While most 
of the main industrial countries of Europe 
produced anti-friction bearings before the 
war, Sweden and Germany were the more 
important exporters, and the Working Party 
commented on the fact that in both those 
countries trade in bearings is now far below 
pre-war levels. Swedish plants are not suf- 
fering from a shortage of materials, but pro- 
duction is now running considerably below 
capacity because of a manpower shortage. 
It has been estimated that the exploitation of 
Sweden’s idle production capacity would lead 
to a doubling of her exports of bearings. The 
use of Italian workers during the past year 
has helped the situation and changes in 
Sweden’s economic programme have also re- 
sulted in diverting more labour to the bearing 
industry; but the Working Party found that 
the industry’s greatest need at present is for 
women workers. With regard to Germany, 
the Working Party concluded that while a 
very large capacity for ball-bearing production 
appears to be idle, some bearings are being 
manufactured there at the moment. Short- 
ages of materials and power and uncertainty 
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about the future are, however, retarding fac- 
tors, but there is reported to be no lack of 
manpower. The Working Party also com- 
mented on the fact that Britain’s exports of 
bearings are now up to their pre-war level 
and that an expansion of production facilities 
is being planned. 


Ee ee 


Lloyd’s Register Annual 
Summary for 1947 


THE particulars of output issued by Lloyd’s 
Register of Shipping for the year 1947 show 
that, excluding ships of less than 100 tons, 
there were launched in the world 837 vessels 
of 2,111,886 tons gross, of which 1,202,024 
tons were from berths in Great Britain and 
Northern Ireland, and 909,862 tons abroad. 
The output of Great Britain and Northern 
Ireland represents 56-9 per cent of the total. 
Compared with 1926, the net decrease in 
the world output is 15,535 tons. In Great 
Britain and Northern Ireland there was an 
increase of 68,779 tons launched, and abroad 
a decrease of 84,314 tons. As to machinery, 
sixty-one vessels of 524,075 tons are to be 
fitted with geared steam turbines. One 12,200 
ton ship will be fitted with turbo-electric machi- 
nery and twenty-five ships of 95,589 tons will 
have steam reciprocating enginés and low 
pressure turbines. In Great Britain and Nor- 
thern Ireland there were launched thirty-six 
turbine vessels and fourteen with combined 
steam reciprocating engines and low pressure 
turbines. World motor ship total tonnage 
was 1,168,584 tons, of which 48-1 per cent 
was launched in Great Britain and Northern 
Ireland and 51-9 per cent abroad. These 
include eight ships of 15,644 tons, with 
electric drive. In 1947, thirty-five steam 
and motor oil tankers were launched, of which 
twenty-five are motor ships. Sixteen tankers 
were launched from British yards. Of the 
steam tonnage launched in the world—934,037 
tons—about 850,000 tons are steamers fitted 
to burn oil-fuel in their furnaces; only 4 per 
cent will depend exclusively on coal for pro- 
pulsion. Lloyd’s Register Quarterly returns 
show that 3,678,481 tons were under con- 
struction in the world at the beginning of 
1947. Increases were noted for each successive 
quarter, the figure recorded for the fourth 
quarter showing the substantial increase of 
303,876 tons compared with the twelve months 
previously. The total tonnage under con- 
struction in the world at the end of December 
was 3,982,357 tons. At the beginning of 1948 
the tonnage under construction in Great Britain 
and Northern Ireland exceeded the total ton- 
nage under construction abroad by 364,365 
tons. Of the total merchant tonnage launched 
in the world during 1947, 61-2 per cent were 
built under Lloyd’s survey for classification. 
This total includes 81-52 per cent of the ton- 
nage launched in British yards, and 34-34 
per cent of the tonnage launched abroad. 
Between 1912 and 1947 the average tonnage 
of new vessels classed by the Lloyd’s Register 
of Shipping amounts to 1,617,459 tons per 
annum. 


a 


THEORETICAL PHysics AND CREEP IN METALS.— 
A summer school in theoretical physics, with par- 
ticular application to creep in metals, will be held 
in the H. H. Wills Physical Laboratory of the 
University of Bristol from June 2nd to 5th. The 
course is intended mainly for members of the staffs 
of Government and industrial laboratories who wish 
to familiarise themselves with the theoretical side 
of subjects with which they have been concerned 
on the experimental side. Lectures will be given 
by Professor N. F. Mott and other members of the 
staff of H. H. Wills Physical Laboratory. In addi- 
tion to the regular lectures, there will be oppor- 
tunities for research workers attending the course 
to discuss their own work and its theoretical 
implications. The number attending the course 
will be limited to about fifty, and the fee for the 
course is five guineas. Further particulars and forms 
of application, to be returned by April 15th, can 
be obtained either from the Director of the Depart- 
ment of Adult Education, the University of Bristol, 
or from the Secretary of the Institute of Physics, 
47, Belgrave Square, London, S8.W.1. 
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Metallurgical Topics 


Ductility of Steels for Welded 
Structures 


THE 1947 Campbell Memorial Lecture* of 
the American Society for Metals was given by 
Dr. A. B. Kinzel, of the Union Carbide and 
Carbon Research Laboratories on the subject of 
“* Ductility of Steels for Welded Structures.” 
As the title indicated, the lecture dealt with 
the properties of the steel to be welded and 
not with electrodes and welding technique. 
At the outset, it was stated that ‘“‘a steel is 
weldable if the weldment will have properties 
not too different from the unwelded steel,” 
and further, that “‘ the essence of the weld- 
ability problem is ductility of the weldment.”’ 

Unlike strength, which can be measured 
directly and expressed in figures used in design, 
the quality known as ductility can be defined 
in a variety of ways, and, when measured, its 
acceptable value is arbitrarily fixed on the 
basis of experience. All normally ductile 
steels, under certain conditions of loading, 
restraint, stress distribution and temperature, 
show absence of plastic deformation before 
failure—that is, they break with a brittle 
fracture. In actual service, as part of a welded 
structure, the rate of loading in normal circum- 
stances is of the same order as in static loading. 
The degree of restraint or stress concentration 
is rarely much worse than that comprised in 
a test specimen with a standard V notch. The 
temperature of service may be as low as 
—40 deg. Fah. It would appear that a steel 
could be appraised for welding construction 
by testing it under a similar combination of 
conditions, 

After reviewing various testing methods 
Dr. Kinzel expressed the opinion that all the 
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factors which reduce ductility should be 
integrated in the test-piece in a manner similar 
to their integration in service. The specimen 
should therefore involve the actual laying down 
of a longitudinal run of weld metal on a plate 
of thickness equal to that of the plate to be 
welded, and of such width as to ensure that 
the far edges are not raised to a temperature 
above 200 deg. Fah. by the welding heat. 
By notching the plate at right angles to the 
weld all the zones comprised within the section 
are notched (Fig. 1). The specimen is then 
placed, notch downwards, on roller supports 
and bent by loading above the notch, the test 
being made at room temperatures or at lower 
temperatures as may be desired. 

Examination of service failures shows that 
whenever a fibrous area appears near the edge 
of a fracture there is a small, but evident, 
reduction (of the order of 1 per cent) in cross 
section of the plate material. Accordingly, 
the width of the specimen adjacent to the 
notch is measured with a micrometer caliper 
and compared with the width jin below the 
notch. The difference is the “lateral con- 
traction.” Under the established test condi- 
tions a measured contraction of 1 per cent 
(which, as just pointed out, corresponds with 
the deformation measured in service failures 
at the section near the end of:a crack which 





* Metal Progress, November, a Vol. 52, page 795 
Iron Age, October 30, 1947, page 5 


has ceased to spread) will characterise the 
embrittling temperature. 

Some results are given on fifteen commercial 
steels and nine experimental high-frequency 
furnace steels, each group including both plain 


Temperature °C 
-180 -140 -100 -60 —20 20 
T haiti, T T qT 

















10+ 
L 
Is gt 
~ 
Ss 
; 
Ss : 
3 f { 
3 | | 
2r H 
L ot 
Ee a a ae Re 
- 250 -200 -150 -100 -50 0 50 
Temperature °F R 


“THE ENGINEER” 


Fic. 2—Typical Transition from Ductile to Brittle Con- 
dition at —110 deg. to —130 deg. Fah. (—80 deg. to 
—90 deg. Cent) in 0-16 per cent Carbon Semi-Killed 
Steel 


carbon and alloy steels. All the steels showed 
ductile behaviour under some conditions of 
test and were brittle under others. The 
temperature was the variable with the greatest 
effect (Fig. 2), but higher velocity of testing 
and a greater degree of restraint act in the 
same direction as lowering of temperature, 
i.e., they increase the proportion of the fracture 
which exhibits the brittle, coarse crystalline 
appearance. 

The opinion is expressed that the deleterious 
effect of restraint has by no means been over- 
emphasised in recent literature, and the welding 
engineer has great responsibilities in specifying 
the proper cycle of operations to minimise the 
restraint imposed by the heat effects of the 
successive welds, and in insisting on proper 
pretreatment and final stress relieving when 
necessary. 

Much work remains to be done on the more 
difficultly weldable steels, especially with refer- 
ence to the most suitable deoxidation pro- 
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the most important factor in determining the 
50 C 
(7) 
> 
§ 50 
g 
> a 
5 100+ 
-150- 
—200 i ‘ 1 l 1 n 
0 a! . 03 Pa 
arbon, Per Cent 
“THE ENGINEER” & 


Fic. 3—-Effect of Carbon on the Embrittling “Temperature; 
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level of the embrittling temperature (Fig. 3). 
This applies also in alloy steels; though alloy 
elements, as such, have a major effect in lower- 
ing the embrittling temperature for a given 
strength level and, when satisfactorily welded, 
alloy steels show a higher resistance to con- 
ditions which produce embrittlement. 

The proposed test should be carried out 
strictly in accordance with specified conditions 
(see Fig. 1), but only one selected temperature 
need be used, at which, for acceptance, the 
fracture should exhibit enough ductility to 
show at least 1 per cent lateral contraction. 


The temperatures selected as suitable are 
related to the intended service, thus : 


For indoor use or in sreeneitgsti 


marine structures .., 0 deg. Fah. 
(—20 deg. Cent.) 
For general outdoor service in U.S.A. —40deg. Fah. 
(—40 deg. Cent.) 


For any low-temperature service, testing at 20 deg. Fah, 
below the lowest expected temperature may be used. 
At these temperatures the lateral contraction 
should be not less than 1 per cent. 

The actual figures for lateral contraction 
cannot, of course, be made use of in design, 
since ductility, in itself. confers on the structure 
no more than an additional factor of safety. 


Yield Stress Determinations Without 
Stress-Strain Curves 


THe authors of a paper in the A.S.T.M. 
Bulletin* have advocated a rapid method of 
determining the yield strength of non-ferrous 
metals and heat-treated steels, in which there 
is no pronounced yield, but in which the yield 
point (or proof stress) is arbitrarily defined as 
the load giving a certain permanent deforma 
tion, eg., 0-2 per cent. The procedure is 
intended to be equivalent to a determination 
by the “ offset ’’ method in which the yield 
strength is given by the point of intersection 
of the stress-strain curve and a line parallel 
to the elastic part of the curve drawn at a 
distance representing the permanent set. The 
operator is provided with a chart which gives 
the load and total extension to be expected in 
test pieces of a given diameter having different 
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Fic. 1—Typical Stress-Strain Curve and Offset Line for a 
Light Alloy 


yield points within the range appropriate to 
the material under test. A typical chart for 
use with aluminium alloys is illustrated. It 
contains, for a range of diameters, loads 
equivalent to stresses of 14,000 Ib to 23,000 Ib 
per square inch, with the corresponding exten- 
sion equal to the elastic extension e (calculated 
from the modulus 10-3 x 10° lb per square inch), 
plus 0-2 per cent of the 2in gauge length, i.e., 
(e+0-004in). A sliding indicator, which extends 
across the sheet is placed so as to expose this 
information for one particular diameter. All 
the operator has to do is to read load and 
extension and compare them with the chart. 
Below the required yield the load is higher 
than that shown for corresponding extension 
on the chart. The following figures for a test 
piece of diameter 0-505in (area 0-2003 square 
inch) are taken from an example given in the 


paper 

Shown on chart : 
Load in 1000 lb per square inch ... a 21 
Extension in 0- Goolin ous es 81 
Co: nding load in pounds -- 4010 ... 4210 
Actual load at these extensions ... 4170 ... 4230 


The latter was regarded as sufficiently close 
and the yield strength taken as 4230 divided by 
0-2003= 21,100 lb per square inch. 

Figs. 1 and 2 represent a typical tensile 
stress-strain curve with an enlarged view of the 


*L, J. Ebert, M. L. Fried and A. R. Toole, A.8.T.M. 
Bulletin, March, 1947, page 50. 
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portion showing its intersection with the 0-2 
per cent “ offset’ line. Comparative results 
on Al-Zn-Mg alloys given by this rapid method 
and deduced from the full diagram are shown 
in the paper to be in satisfactory agreement. 
Some discussion took place on the paper, 
centred chiefly on the undesirability of assuming 
constancy of the elastic modulus. Some con- 
tributors preferred to use an autographic 
diagram with a parallel ruler device as being 
both quicker and more accurate. An interesting 
contribution to the discussion was made by 
Mr. H. A. Senior, of the A.I.D. Testing Estab- 
lishment, Harefield.t He also preferred an 
autographic diagram and mentioned that the 
Templin autographic extensometer had been 
modified to draw simultaneously a separate 
offset line, the straight part of which could be 
extended by the aid of a flexible rule without 
removing the paper from the drum ; when the 
pencil is returned to the point of intersection 
the dial indicator of the Amsler machine used 
registers the proof load. He also drew attention 
to the “ four-point ’’ method{, which enables a 
close determination of the value of the proof 
stress to be made when its upper and lower 
limits are known, and he emphasised the need 
for knowing the modulus of each specimen, 
as he had found the value for similar alloys 
to vary between 10,000,000 lb and 11,000,000 Ib 
per square inch. Both this and the initial 
straightening of strip are taken care of in the 
four-point method. Actually, owing to the 
flattening of the curve in the plastic region 
the error in yield strength for a considerable 
difference in calculated elastic extension is 
small, and even so large a difference in modulus 
as mentioned by Mr. Senior would only affect 
the result to the extent of 200 lb per square inch. 
All contributors were agreed that funda- 
mentally there was nothing unsound in the 


proposed rapid method. Some testing labora- . 


tories in this country have, in fact, been using a 
similar method for many years. The operator 
provides himself with a table showing the exten- 
someter readings to be expected for every ton 
per square inch load over an appropriate range. 
For a 0-2 per cent yield the extensometer 
reading would include the elastic extension 
for the load in question plus 0-004in. It is 
often convenient to start with a zero of 2 tons 
a 
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Fig. 2—Intersection of the Stress-Strain Ourve with the 
0-2 per cent Offset Line 


per square inch. The procedure is clear from 
the following example of the determination of 
the 0-2 per cent yield of a heat-treated alloy 
steel : 


E=13,100 tons per square inch; 0-004in=50 extenso- 
meter divisions ; 1 ton per square inch= 1-9 divisions 


Load, Extensometer reading, zero at 
tons per 2 tons per sq in 

sq in - Se Actual 
41 a eC ee 102-0 
Oe sss ew) Sa i See 121-5 
BD) cae, ions) 90. i100) 148-0 


By ‘interpolation of extensometer readings 
the 0-2 per cent yield is 42-2 tons per square 
inch. en, at 42 tons, the actual reading 
was seen to be so near the expected, a smaller 
increment than 1 ton per square inch would 
normally be applied, making the interpolation 
more accurate. 

Since the yield strength or proof stress is 
defined in terms of the permanent extension it 


t ya Senior, A.S.T.M. Bulletin, December, 1947, 


ioal Testing of Metallic 
“Mechanical Testing of 





R. A. Beaumont, “ 
Materials” ; P. Field Foster, 
Metals and Alloys,” page 85. 
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is desirable to check the amount of set when 
the supposed value is reached, in this case by 
unloading to 2 tons per square inch. A deter- 
mination on the basis of permanent set may 
result in a slightly higher value since the 
apparent modulus on unloading a test piece 
strained beyond its yield point is usually lower 
than on loading. The effect is usually small ; 
for example, a drop in modulus to 12,500 tons 
per square inch would correspond approximately 
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Fic. 3—Typical Stress-Strain Curve for a Heat-Treated 
Alloy Steel, with Measurements of Permanent Set 


to adding four extensometer divisions to the 
figures in column 2 of the above table, or to an 
approximate increase of 0-15 tons per square 
inch in the estimated yield strength. Never- 
theless, it would seem desirable to determine 
the permanent set below and above, but as 
near as possible to, the expected value, and 
interpolate the results for a set of 0-004in. 
The course of the test is illustrated in Fig. 3. 

Every testing establishment will no doubt 
evolve methods to suit its own special require- 
ments. The number of extensometer readings 
may be increased to recognise the limit of 
proportionality by inspection of increments 
of strain for equal increments of stress, to 
estimate Young’s modulus as accurately as the 
instrument will allow and to measure permanent 
set, or they may be restricted to very few. In 
either case full value of the test can be derived 
from extensometer readings only without stress- 
strain curves. Every additional piece of 
information sought takes more time. For 
reasonably accurate determination of the 
yield strength or proof stress by the “‘ offset ” 
method, the procedure described in the 
A.S.T.M. paper is probably about as rapid as 
could be devised. 


Electrodeposition of Tungsten Alloys 


INVESTIGATORS working under the direction 
of Dr. W. Blum in the important Electrodeposi- 
tion Division of the U.S. National Bureau of 


Standards have for some years been engaged in 


developing methods of electrodeposition of 
tungsten alloys containing nickel, cobalt or 
iron, and, although the work is not complete 
in every particular, an account of it has been 
published* in view of the possible commercial 
applications of some of the deposits, which are 
claimed to be superior in properties to those 
obtained by other workers in the same field. 
Deposits, several hundredths of an inch thick, 
were produced with good current efficency. 
The plating solutions consisted of the appro- 
priate metallic salts, together with salts of the 
hydroxy-carboxylic acids in ammoniacal solu- 
tion, and were usually operated at 90 deg. Cent. 
and a pH of about 8-5. The cathode current 
density was from 1 amp to 30 amp per square 
decimetre. The deposits were smooth and strong 
but brittle, though some of the nickel and 
cobalt alloys became ductile on heating. The 
paper is illustrated by some excellent photo- 
micrographs in which the deposit usually 
shows laminations running parallel to the basis 
metal even though the current was not inter- 
rupted. On heating to 1000 deg. Cent. the 
laminations disappeared and a grain structure 
was developed. The hardness of the nickel 
sad; Brenner, P. Burkheed and B. Seogniller, “ Bleo- 
2) on 

Nickel and Cobalt,” UE Bureau of Brendarda, Jcurnal of 
Research, October, 1947, Vol. 39, pages 351-383. 
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and cobalt alloys, as deposited, was 350 to 700 
(Vickers) ; that of the iron alloys was higher. 
Hardness showed a general, though not regular, 
increase with increase in tungsten content, 
since it was also dependent on the conditions 
of deposition. The actual hardness of all 
except the low-tungsten alloys was increased 
by a precipitation-hardening effect when the 
deposits were heated for a short time at 600 deg. 
Cent., or at higher temperatures in the case of 
the iron alloys; and hardness was retained to 
a considerable extent at elevated temperatures. 
Some examples selected from the determinations 
of the hot-hardness of the cobalt alloys by the 
Climax Molybdenum Company are as follows :— 


























Vickers hardnegs number at 
20 700 800 
deg. Cent.| deg. Cent.| deg. Cent. 
ON sah catee dos eae 50 | 36 
2 eer Mie 300 175 
Electrodeposited cobalt 300 65 55 
EJectrodeposited Co-W, | 
20 percent W... ...| 540 | 210 82 
Electrodeposited Co-W, 
25 percent W... ... 520 | 370 220 
Co-W as cast, 25 per 
OO sant! a5.) Su — = 200 
Co-W, 23 per cent W, as | | 
deposited... ... ...| 510 150 53 
The same, heated 1200 
deg. 1 hour, then 600 
deg. 100 hours 610 | 300 | 180 
| 








The tungsten content of the alloy was 
governed mainly by the amount of tungsten 
in the electrolyte, but it was also affected to a 
minor extent by the current density and type 
of acid employed. The diagram shows that 
with increase in the tungsten-to-metal ratio 
in the bath, the tungsten in the deposited alloy 
first increases rapidly and then reaches a 
steady value which is not exceeded. Control 
of the tungsten content in the cobalt and iron 
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Effect of tungsten/metal ratio on percentage of tungsten 
in deposit from nickel, cobalt and iron-tungsten 
alloy citrate baths of various compositions at a 
current density of 5A per square decimetre. 


Effect of Tungsten|Metal Ratio in Bath. 


alloys at values below this maximum would 
appear to be difficult, and the method clearly 
shows no promise at the present stage of obtain- 
ing from similar solutions a nearly pure tungsten 
deposit such as would be essential if the advan- 
tages of the high melting point of tungsten 
are to be secured in resistance to the erosive 
effects of very high temperatures. 

Meanwhile, however, it is possible that the 
tungsten alloys may find applications where 
hardness, particularly at elevated temperatures, 
is required, as in bearings, tools, pistons, 
cylinders and dies. For such purposes they 
may compete with chromium. The alloys have 
good throwing power and complicated anodes 
are not required for depositing uniformly on 
irregular surfaces, but the conditions of 
deposition constitute a disadvantage of the 
process as continual additions of ammonia are 
necessary to keep the bath sufficiently alkaline 
at the high operating temperature that must 
be employed. 
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DEFENCE 

THE White Paper, “ Statement relating to 
Defence, 1948,” does not make reassuring 
reading. It is true that it enunciates some 
excellent principles. “‘ The Royal Air Force 
must be maintained at a level sufficient to 
preserve its essential structure and its initial 
striking force. The Royal Navy, with its 
Air Arm, must be enabled to perform its 
vital réle in the control of sea communica- 
tions and to execute such tasks as are laid 
upon it. The Army must be in a position 
to meet its overseas commitments and to 
provide the organisation needed for training 
its National Service intake. ... . The objec- 
tives of our defence policy derive directly 
from our obligations and commitments as a 
great Power. It remains the firm intention 
of His Majesty's Government to maintain 
the forces which are needed to support its 
international policy, to ensure the security 
of the United Kingdom, to maintain its 
interest throughout the world, and to enable 
it to play its full part in the preservation 
of world peace.”” The principles are stated 
clearly enough. But are they being followed ? 
How far is practice living up to precept ? 

The years immediately following a war 
are inevitably difficult ones for the Armed 
Forces. Demobilisation has to be rapid and, 


if only because the numerical strength of 
the Forces becomes insufficient to utilise 
it all, much equipment has to be placed in 
store, or on a care and maintenance basis, 
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or disposed of either by sale to the public 
or for scrap. Contraction makes reorganisa- 
tion essential with all the dislocation such 
work entails. Moreover, since retrenchment 
is necessarily a somewhat depressing business 
a reaction may set in. The restless energy 
and criticism that led to steady improvement 
in organisation and equipment during war 
may be replaced by listlessness, and a more 
docile acceptance of whatever equipment is 
made available. So much material, indeed, 
becomes surplus to immediate requirements 
that, under the peacetime urge for economy 
it may seem simpler to draw upon that stock 
for replacements than to design new and 
better equipment. These, and other con- 
sequences of demobilisation are, no doubt, 
inevitable. But the White Paper suggests 
that they are to-day accompanied by 
retrenchments of a more serious character 
likely to affect adversely the fighting efficiency 
of the Armed Forces, with a total strength 
of 940,000, which will remain to us by the 
end of next month. Statements such as 
‘It has been possible to provide for little 
more than the minimum requirements of 
maintenance, though re-equipment in certain 
important fields... will be continued at a 
reduced rate ’’ ; that ‘‘ stocks remaining from 
the war will continue to be used to the 
limit’; and that “‘in order to free the 
industry for manufacture for export it 
has been decided to continue the policy of 
placing no orders for new vehicles with 
certain minor exceptions,” give no happy 
impression of conditions in the Navy, Army 
and Air Force. The last quoted sentence, 
indeed, gives the clue to an understanding 
of the real position. Battleships and other 
vessels of the Royal Navy are on a “ care 
and maintenance basis’ instead of in full 
commission, an Admiral is flying his flag 
in a cruiser for the spring cruise of the Home 
Fleet, and re-equipment of the Air Force 
and the Army is slow or non-existent because 
the manufacturing resources of this country 
are being primarily concentrated upon the 
making of goods for export or to supply the 
essential needs of the home market. The 
slowing down of the building of warships 
under construction and the delay in putting 
projected construction in hand is dictated 
not so much by doubts as to the effects upon 


-the design of’ warships of the blast of the 


atom bomb as by economic conditions. 
We, in these islands, are already living at 
standards not justified by our productivity. 
Those standards are being maintained not 
only by an excess of imports over exports, 
but also by economising upon the re-equip- 
ment of our Armed Forces with improved 
weapons. 

Perhaps in the period immediately follow- 
ing upon a war when the Service Estimates 
can be prepared, to quote the White Paper, 
“on the assumption that no unforeseen 
requirements are likely to arise during the 
year,” economy is justifiable for the purpose 
of maintaining the general standard of living 
of the people. But that economy should, we 
think, certainly not extend to the research 
work upon which the rapid development of 
new weapons depends. Some risks that 
existing equipment may be nearing obsoles- 
cence can be taken if prototypes for improved 
equipment have already been tested. But 
we cannot, for instance, afford to find again, as 
we did in 1939, that development of armoured 
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fighting vehicles had been so long neglected 
as to necessitate the origination of design 
almost completely de novo. No wonder Ger- 
man tanks were superior to ours forthe greater 
part of the war! A table in the White Paper 
reveals that out of a total net expendi- 
ture on the Services of over £692,000,000, the 
net amount to be devoted to researc 
and development in 1948 is to be nearly 
£168,000,000. “Research and development,’ 
it is stated, satisfactorily, ‘‘ continues to 
receive the highest priority in the defence 
field, both in the allocation of manpower 


and materials and in the provision of 


finance.” Nor need too much attention be 
directed to the remark that ‘“‘ during the year 
the Defence Research Policy Committee 
has devoted considerable attention to the 
establishment of priorities within the field 
of research and development with the 
object of concentrating work on a smaller 
number of items of the highest importance.”’ 
Even in wartime when a _ lavish  ex- 
penditure is justifiable the establishment 
of such priorities is essential and _ less 
important work must go to the wall. More 
disturbing is the remark that “ difficulties 
are... being experienced owing to the 
general shortage of qualified scientific and 
technical staff.” The Service and other 
Government research establishments have 
certainly failed to retain all or even nearly 
all the brilliant research men who were 
responsible for such rapid technical advances 
during the war. It would, indeed, be 
unreasonable to suppose, now that peace- 
time retrenchment has limited the range over 
which research can afford to be conducted, 
that they should. But have a sufficient 
number of leading men been retained ¢ 
And are conditions in Service establishments 
sufficiently attractive to draw in a fresh 
supply of talented younger men ? 


ELECTRICAL RESEARCH 


In last week’s issue, we gave a brief 
summary of some aspects of the work under- 
taken by the Electrical Research Associa- 
tion as reviewed in the twenty-seventh 
annual report of the Association. The major 
part of that report, which deals with the 
year ending September 30, 1947, is con- 
cerned with a detailed survey of research 
work classified under twenty-one headings 
to cover a diversity of subjects such as mica, 
composite insulating materials and insu- 
lated cables ; magnetic materials and trans- 
formers, steam power plant and the grind- 
ability of coal, communication interference 
and the electrical equipment of automobiles, 
electricity supply technology and_ rural 
electrification. 

To survey so wide a field except in 
the form of a really comprehensive report 
would be difficult, but we can, perhaps, 
indicate the character of the Association 
and give some impression of the significance 
of its work by focusing attention on a 
particular branch of knowledge—the gaseous 
discharge. It is not surprising that this 
subject forms a thread which reappears 
more than once in the pattern formed by 
the Association’s report. For the gaseous dis- 
charge represents the threshold between 
the breakdown of insulation and the estab- 
lishment of conduction. Both aspects of 
the same phenomenon—the suppression of 
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gaseous ionisation and its deliberate deve- 
lopment—are of primary interest to the 


electrical engineer. Here is a fascinating 
field for research and a brief glance at some 
of the investigations that are being carried 
out shows the practical significance of 
newly-gained knowledge about the physics 
of gaseous discharges. It is well-known, 
for example, that corona can be a limiting 
factor in the design of radio frequency equip- 
ment. Anexperimental study has been made 
of the conditions which determine whether 
corona will be established or breakdown 
will occur between a wire and a concentric 
cylinder in the frequency range of 9 to 
12Mc/s. At these frequencies the interesting 
discovery was made that an intense discharge 
occurred without preliminary corona, whereas 
under similar conditions at power frequencies 
the spark discharge was preceded by corona. 
It was found, however, that, if the high 
frequency voltage was pulsed, corona could 
be established. These interesting discoveries 
have caused attention to be diverted to 
a study of the transitional state, at which 
corona gives way to an impulsive discharge. 
Research work on a different class of investi- 
gation led to the observation, inter alia, 
of two new effects. This work, which was 


done for the Ministry of Supply, was directly? 


concerned with random variations of capa- 
citance in ceramic condensers with silver 
film electrodes. Experiment showed that 
these changes in capacitance arose in small 
areas in the silver film, which were only in 
intermittent contact with the main body. 
Indirectly, a study of the stress concentra- 
tion at the electrode edges caused two inter- 
esting effects to become apparent. In the 
first place it transpired that the stress 
concentration in conjunction with the high 
dielectric constant of the ceramic could, 
if the voltage and frequency were suffi- 
ciently high, lead to intense local heating 
of the dielectric, to the point of incandes- 
cence. The second effect of stress concen- 
tration was the production of point dis- 
charges from the electrode edges. These 
discharges were encountered at voltages 
as low as 250V peak applied to a specimen 
Imm thick. 

Of more general significance is the Associa- 
tion’s fundamental work on the physical side 
of gaseous discharge phenomena. Intensive 
study has been made of the mechanism 
controlling the transition between the two 
régimes—the glow discharge and the arc— 
of short discharges. Among the interesting 
facts so far established is that the glow 
can be sustained over a much wider range 
of conditions than was previously thought 
possible. The results now established fore- 
shadow interesting applications in widely 
different fields. New light may be cast 
on the design of flameproof electrical appara- 
tus and the whole question of intrinsic 
safety which is one of the many practical 
investigations undertaken by the E.R.A. 
Knowledge of the same kind, by elucidating 
the mechanism of the arc, may well be of 
importance in switchgear arc control and con- 
tact design. High tension cable technique 
also stands to benefit from a better under- 
standing of the discharge which can be a 
potent source of trouble if voids develop 
in a solid dielectric. Passing from the 
suppression to the production of discharges, 
the same fundamental knowledge may con- 
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ceivably help to solve ignition problems 
in internal combustion engines. This sub- 
ject, incidentally, falls within the purview 
of a new research section of the E.R.A. 
and it is interesting to learn that active 
consideration is being given to the pos- 
sibility that high frequency ignition may 
prove to be superior to conventional methods, 
by eliminating sparking-plug troubles and 
reducing maintenance. These are but some 
of the possible applications of advances in 
a single branch of knowledge but they serve 
to illustrate the remarkable facilities for co- 
ordinated research inherent in the constitu- 
tion of the E.R.A. 





Letters to the Editor 


(We do not hold ourselves responsible for the opinions of 
our correspondents) 


FUTURE OF LOCOMOTIVES 


Str,—I have read with interest your article 
on the future of steam locomotives (abstracted 
from a ‘“‘ Symposium on Railways ’’). 

Whilst fully agreeing with what you said 
about future development of the Stephenson 
locomotive, at any rate as far as the next ten 
to twenty years are concerned, I consider that 
one very important item we may now look 
forward to will be increased standardisation 
of major and minor components—leading to 
considerable reductions both in production and 
maintenance costs. 

Recent developments in the United States 
show a considerable advancement of the diesel- 
electric locomotive (about 95 per cent of the 
locomotives orderéd in the last few months 
in the States and Canada are diesel-electrics, 
and only about 5 per cent steam), and this 
advancement is mainly due to the fact that 
diesel-electric locomotives (both road locomo- 
tives and switchers) are now produced on a 
far larger scale—which has resulted in a sub- 
stantial reduction in price. 

One of the great attractions of the steam 
locomotive, as has been rightly said, is its 
cheap price and its comparative simplicity as 
a machine. If this price could be further 
reduced, and the number of stock parts also 
reduced, very considerable advantage would 
be gained by the steam locomotives—especially 
if one considers that availability may not be 
so all-important as at present claimed. The 
industrial tendency at present will certainly 
lead to a reduction in volume of traffic over 
the next few years compared with the “ peaks ”’ 
of wartime, and, as is rightly pointed out in 
your article, without utilisation availability 
is not of much use. F. J. G. Hatvr 

London, W.1, February 18th. 


—— 


Literature 
SHORT NOTICES 


British Locomotives at Work. By O.8. Nock, 
B.Se., A.M.I.C.E. London: Greenlake Pub- 


lications, Ltd., distributed by the Locomo-. 


tive Publishing Company, Ltd., 88, Horseferry 
Road, S.W.1. Price 16s. net.—Mr. Nock has 
for long been known for his clear, lucid accounts 
of locomotive working, and we have from time 
to time published articles on this subject by 
him in THE EnarInEER. In this most interesting 
and entertaining book he gives an account of 
footplate journeys he has made on many of the 
better-known types of locomotives on the 
main lines of this country. The runs described 
were made between 1934 and 1939—a time of 
many outstanding performances on British 
railways. The descriptions of the runs are 
interspersed with entertaining and enlightening 
comment and much interesting technical 
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information. Many excellent “ action ” photo- 
graphs of well-known locomotives are included 
in the book and add considerably to its value. 
There is no doubt that this will be welcomed 
as a valuable addition to locomotive literature, 
and its readers will look forward with keen 
interest to the promised companion volume 
on Scottish runs made by the author. 





Electrical Materials. By E. Molloy. London : 
George Newnes, Ltd., Tower House, Southamp- 
ton Street, Strand, W.C.2. 5s. net. — This 
book of 111 pages forms a useful guide to 
the composition, characteristics, tests and uses 
of materials that are commonly used in the 
electrical industry for their conducting, insulat- 
ing and magnetic properties. The information 
is presented in a form designed to help the 
user to select materials for a wide range of 
purposes, and to apply them correctly. Con- 
ducting metals, including copper, aluminium 
and its alloys, and the precious metals, are dealt 
with separately and at some length in the first 
three chapters, which are followed by a chapter 
on ferrous metals. The bulk of the text, 
naturally, is concerned with insulating materials, 
embracing gaseous, liquid and solid dielectrics, 
including varnishes and enamels, &c. The 
book concludes with a final chapter devoted to 
manufactured carbons, followed by a useful 
summary of British Standards relating to 
electrical materials. Some omissions are, 
perhaps, inevitable in a work of this sort, 
but gaseous conduction, with its important 
practical applications, is a subject that deserves 
to be included in any further edition. 





Industrial Electrification. By J. W. MceQuillen, 
A.M.I.E.E., M.A.Min.E.M.E. London: Sir 
Isaac Pitman and Sons, Ltd., Pitman House, 
Parker Street, Kingsway, W.C.2. Price 
12s. 6d. net.— This book is intended to 
help the electrical engineer who is concerned 
with the instaJlation, supervision and main- 
tenance of industrial electrical equipment. 
It deals with a branch of knowledge which is 
normally acquired by extensive practical 
experience, and which is not readily imparted 
through the medium of a book, the more so 
since the subject matter, by its very nature, 
cannot be entirely non-controversial. Bearing 
this in mind, the author has attempted to 
cover the various aspects of his subject by 
presenting a useful foundation upon which 
individual experience can be soundly based. 
Accordingly on the installation side, the book 
deals with distribution networks, sub-stations 
and their equipment, electrical installations for 
industrial buildings, and flameproof installations 
for hazardous areas. <A separate chapter is 
devoted to the maintenance of electrical 
equipment. Two appendices are included to 
cover, respectively, the grading of definite 
minimum inverse time limit relays and the 
provisional grouping of explosive gases com- 
monly used in industry. 








BOOKS RECEIVED 


Theory and Design of Cylindrical Shell Structures. 
By R. 8. Jenkins. ndon: Ove N. Arup, Col- 
quhoun House, Broadwick Street, W.1. Price 21s. 

Radio: A Study of First Principles. Third 
edition. By Elmer E. Burns. London: Macmillan 
and Co., Ltd., St. Martin’s Street, W.C.2. Price 15s. 

Visible Speech. By Ralph K. Potter, George A. 
Kopp and Harriet C. Green. London: Macmillan 
and Co., Ltd., St. Martin’s Street, W.C.2. Price 25s. 

Photographic Surveying. By Paul H. Robbins. 
London : Sir Isaac Pitman and Sons, Ltd., Pitman 
House, Parker Street,-Kingsway, W.C.2. Price 24s. 

Timber: Its Structure and Properties. Second 
edition. By H. E. Desch. London: Macmillan 
and Co., Ltd., St. Martin’s Street, W.C.2. Price 18s. 

The Maintenance Electrician’s Handbook. By 
D. J. Hartshorne. London: Sir Isaac Pitman and 
Sons, Ltd., Pitman House, Parker Street, Kingsway, 
W.C.2. Price 8s. 6d. 

Decay of Timber and its Prevention. By K. St. G. 
Cartwright and W. P. K. Findlay. London: 
H.M. Stationery Office, York House, Kingsway, 
W.C.2. Price 12s. 6d. 

Modern Rubber Chemistry. Second edition. 
By Harry Barron. London: Hutchinson and Co. 
(Publishers), Ltd., 47, Princes Gate, Exhibition 
Road, 8.W.7. Price 36s. 
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Corrosion in Air Heaters and Economisers 
INSTITUTION OF MECHANICAL ENGINEERS 


| F pwr’ Friday a Joint Meeting of the 
Institution of Mechanical Engineers and 
the Institution of Electrical Engineers was 
held in the Lecture.Hall of the Institution 
of Mechanical Engineers. 

A paper on “The Corrosion of Heating 
Surfaces in Boiler Plants : Further Studies 
in Deposit Formation,’ was presented by 
J. R. Rylands, M.I:Mech.E., M.I.E.E., and 
J. R. Jenkinson. 

A short abstract from the paper is printed 
on page 215. The following discussion took 
place. 


DISCUSSION 


Dr. A. Parker, C.B.E., said he did not 
know that anyone had precisely defined 
what was meant by boiler availability ; 
they all assumed that they knew. He 
thought it could be said, however, that it 
clearly referred to the proportion of time 
throughout the whole year of nearly 8800 
hours, during which the boiler could be kept 
in efficient operation without shutdown. 
In practice some time must obviously be 
deducted to allow for annual cleaning -and 
inspection, so that perhaps 8000 hours in 
the year might be taken as the baseline for 
100 per cent availability. Unfortunately, 
as many engineers present would be aware, 
there had been many boiler installations in 
electricity generating stations which had 
not been operated continuously for periods 
anything like so long as 8000 hours without 
being shut down, owing to troubles from 
deposition of solid matter on generator 
tubes, superheater tubes and economisers, 
and sometimes on air heaters, and in some 
instances deterioration of air heaters by 
serious corrosion. In some instances, owing 
to the formation of heavy and troublesome 
deposits on the heating surfaces, it had 
been necessary to shut the boilers down for 
extensive and very difficult cleaning after 
periods of only a few hundred hours. 

The authors had confined their attention 
primarily to the problems of corrosion in 
economisers and air heaters. This was a 
very difficult subject, because the experts 
on corrosion had never found it easy to 
undertake experiments on the corrosion 
of metals with the conditions so precisely 
controlled as to ensure results that could be 
repeated with accuracy. The results .of 
experiments were influenced by such con- 
ditions as whether the corrosive liquid 
was constantly stirred in contact with the 
metal by mechanical means or by boiling, 
or whether it was in a relatively quiescent 
condition. With relative quiescence it 
was often possible for a protective film to 
be formed, which would be broken away 
and expose a fresh surface for corrosion if 
there were vigorous agitation by stirring or 
boiling. All the authors experiments as 
described in the paper, with the exception 
of one set of curves, had been undertaken 
under the stringent conditions of boiling, 
which were no doubt much more stringent 
than would occur in practice. 

He would like to add that the results 
which they had obtained were of interest 
not only in relation to boiler availability, 
but also in relation to other technical prob- 
lems, as for instance the pickling of iron 
and other metals to remove undesirable 
scale without too great an attack on the metal 
itself, and the recovery of iron sulphate— 
they had referred to the solubility of sul- 
phate in acid—from the used pickle liquor 


and the revivification of the acid, so that 
it might be used again, and waste therefore 
avoided. The work reminded him also of 
the technique of the concentration of sul- 
phuric acid by the equipment usually known 
as the pot still. He mentioned this because 
he had been deeply interested in that process 
of concentration for two or three years 
early in the war. In these pot stills the sul- 
phuric acid was concentrated from 70 
to 95 per cent by boiling in a cast iron 
pot at a temperature in the region of 350 
deg. Cent. (660 deg. Fah.), which was about 
the same as the top figures given by the 
authors, so that those figures agreed fairly 
well with their figures for boiling. The 
vapours (sulphur trioxide and water) were 
passed upwards through a column containing 
plates, above the still and to one side. 
As a result of experience, these plates were 
made of high silicon iron, higher than cast 
iron, because this material had been found 
to resist rather better than any other material 
the action of the sulphuric acid of various 
strengths—not merely strong, but also 
dilute—which must be deposited in different 
parts of the column above the pot still. 
In good practice, the temperature of the 
liquid and vapour in the column with silicon 
iron plates ranged from about 300 deg. 
Cent. (580 deg. Fah.) at the bottom of the 
column to 125 deg. Cent. (300 deg. Fah.) 
at the top. These temperatures indicated 
the wide range of concentration of acid 
at different parts of the column. This 
experience seemed to confirm the authors’ 
suggestion that the silicon in the iron 
helped to form a protective film. 

Dr. W. H. J. Vernon said the discussion 
fell into two parts. In the main, the authors 
dealt with the action of sulphuric acid at 
boiling temperatures on steel and cast 
iron. The practical problem was the attack 
by corrosive elements of flue gases on the 
surfaces of economisers and air heaters. 
The authors’ thesis was that these two 
things were more or less identical. That 
was the hurdle which had to be surmounted, 
and personally he found it somewhat difficult 
to get over it. 

Mr. W. F. Harlow said that he could not 
help feeling that, considered as a solution 
to the corrosion problem, the authors’ 
efforts had been turned somewhat in the 
wrong direction, as they had concentrated 
on dealing more with the effect of sulphuric 
acid than with the cause. They had sug- 
gested that sulphuric acid was formed by 
catalysis. If that were the case, one would 
expect the deposits which occurred to increase 
with temperature, but actually increase of 
temperature diminished the deposits. His 
experience had been that there was no metal 
commercially available which was suitable 
for resisting the acid attack, and further, 
that laboratory tests with samples in sul- 
phuric acid were apt to be very misleading. 
For example, lead-covered steel plates stood 
up in an excellent manner to three months’ 
tests in dilute sulphuric acid with inter- 
mittent immersion, but on being tested in 
a boiler plant the lead completely disap- 
peared and no protection whatever was 
aftorded to the steel. It was evident from 
the paper that cast iron appeared to have 
advantages over steel for certain conditions 
of temperature and acid, and with other condi- 
tions the reverse was the case ; but who could 
predict the extent of acid which would be 
deposited on the air heater or economiser 
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before the plant was in operation, or indeed 
whether there would be any acid at all, 
unless the reasons for the production of 
acids in flue gases were understood ? With- 
out that information, the matter was purely 
one of speculation. Notwithstanding the 
widespread corrosion and deposit troubles 
which existed, there were many plants, 
including modern ones, where no corrosion 
or deposit occurred. It should therefore 
be possible to determine the appropriate 
conditions responsible for this immunity, 
and thereby prevent the acid from forming, 
In his view, that was the only way in which 
the problem would be solved. 

The substitution of cast iron for stecl 
was not a commercial proposition. he 
low temperature differences between air 
and gas in the air heater demanded very 
large heating sufaces to transfer the heat 
necessary to give the required recovery. 
Owing to the impossibility of making a 
cast iron surface less than several times the 
thickness of steel plates or tubes, the weight 
of metal involved was _ correspondingly 
greater. It was true that with cast iron 
there was more material to corrode away, 
but, as there were many steel plate instal- 
lations in this country at the present time 
which had been in service for upwards of 
fifteen years, corrosion conditions, .as he 
had already said, did not necessarily exist. 

Mr. R. H. Coates said he would like to 
dispute the suggestion that there was any 
necessary tie-up between bonded deposits 
and corrosion. Recently, a considerable 
number of man-hours had been expended in 
removing some inches of bonded deposits from 
some economisers, and when they had been 
cleaned the surfaces had been as good as new. 

There was a further point on which some 
practical assistance would be of value. The 
authors referred to tne use of other materia!s. 
They referred, for instance, to the use of iron 
with some copper in it. In February, 
1947, his undertaking got a lot of aluminium 
plates, and they largely removed the iron 
plates from one of their air heaters, and had 
run it ever since with aluminium plates. 
One of the reasons why they were induced 
to have air heaters of particular types was 
the amount of steel which they used; and 
although it might not be strictly economic 
to use aluminium for air heaters, it was a 
possibility which he thought should be 
followed up further. It would be interesting 
to have tests with aluminium sheeting cor- 
responding to those described in the paper. 

Previous speakers had drawn the authors’ 
attention to the danger of taking some 
fundamental laboratory research and apply- 
ing it to boilers. The station in which he 
was at the moment interested ran with an 
average stack exit temperature of 25(- 
240 deg. Fah., and they did not get any 
trouble. In a previous station in which he 
was interested they used to run with a stack 
temperature of 300 deg. Fah., and had 
plenty of trouble, but there was not much 
difference in the sulphur in the two coals. 
Why that was so was still debatable. 

Dr. A. A. Taylor remarked that one of 
the great difficulties, which had been men- 
tioned before, in translating the results of 
the authors’ tests into practice was that 
relatively pure materials had to be used 
in the tests in order to simplify matters, 
and that did to some extent make it more 
difficult to relate the experiments back to 
the full-scale plant. An example of this 
was the protective film of silicon com- 
pound. A strong point was made in the 
paper of the fact that there was a protective 
film of a silicon compound on the cast iron 
specimens. In his opinion that might be 
less effective in boiler plant, where there 
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would be present highly ionised sodium 
salts—~and also aluminium salts, but 
not so highly ionised—which would render 
such a protective film less effective. 

The authors stated that an air heater 
was not necessarily out of the danger zone 
even if the metal temperature was raised 
slightly above the dew point. From the 
experimental evidence which was quoted 
that statement was, of course, justified ; 
but he thought that experience had been, 
generally speaking, that the corrosion due to 
sulphur dioxide and water, as distinct from 
the high temperature corrosion, had invari- 
ably been overcome by the process of raising 
the metal temperature slightly above the 
dew point. It was not stated spacifically 
in the paper but it was implied that air- 
heater fouling was mainly a consequence of 
air-heater corrosion. His own view was 
that air-heater fouling was caused by the 
deposition on the metal surfaces of a kind 
of sticky material, the adhesiveness of 
which was generally associated with sul- 
phuric acid, and he did not believe that 
corrosion of the air-heater surfaces was a 
necessary preliminary to the formation of 
deposits, although, of course, he would 
agree that where corrosion did take place 
the fouling was likely’to be worse. 

Mr. F. H. Newman contended that the 
conditions which allowed the deposition of 
sulphuric acid on any parts of the boiler 
heating surface should be eliminated as 
far as possible. In that respect he whole- 
heartedly agreed with the authors that the 
loss of efficiency due to a higher final gas 
outlet temperature would be compensated 
for by increased availability. He would 
like to add that the advantages of higher 
gas outlet temperatures went further than 
this. There was a saving in capital cost 
which, when added to the increased avail- 
ability, would more than equal the loss due 
to decreased efficiency. At the present time 
people seemed to be striving after the maxi- 
mum efficiency which it was possible to obtain 
without taking into consideration the losses 
in time and money which accompanied these 
high efficiencies. The very low final gas 
outlet temperatures which were specified 
not only gave rise to corrosion problems but 
necessitated the introduction of a large 
amount of economiser and air-heater sur- 
face, which, owing to the very low mean 
temperature differences, did comparatively 
little work in the way of heat transfer. 
Quite a large part—sometimes as much as 
20 to 25 per cent—could be left out without 
causing more than 10 deg. to 15 deg. 
Fah. higher gas leaving temperature. This 
reduction in size would mean a considerable 
saving in capital cost, while it would cause 
a loss of ey a fraction of 1 per cent in 
efficiency. On the continent of Europe 
the tendency was to adopt even lower final 
gas temperatures than were used in this 
country, and it would be interesting to hear 
whether the suthors had any experience 
of the troubles which these continental 
engineers experienced due to corrosion. 

Finally, he would like to say a word about 
water washing. This practice had’ been 
advocated as the cure of all evils, whereas 
he thought that it would be found, as time 
went on, to have been the father of quite a 
number of additional evils. On the penulti- 
mate page of their paper the authors said 
that it was fairly widely accepted that steam 
or air soot-blowers had little effect on bonded 
deposits. Where bonded deposits occurred, 
these blowers were useless; in point of 
fact they (and particularly air blowers) 
only added to the difficulty by squirting 
moisture all over the plant. Moisture was 
the one thing which it was desired to avoid; 
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so why introduce it wholesale by the prac- 
tice of water washing ? In order to avoid 
other troubles, this washing must be done 
when the boiler was cold, and must be done 
with cold water. Cold washing was a long 
and arduous operation, which took so long 
that the boiler concerned was not available 
for weeks at a stretch. Washing while the 
boiler was hot and washing it with hot 
water or by steam would introduce 
conditions which were ideal for the maximum 
corrosive effect. The so-called bonded deposits 
formed only in exceptional cases, and it 
was not right to advocate water washing 
as a general practice to be applied to all 
plants. Two recognised authorities in the 
power station world recommended. the use 
of water washing as a general practice on 
all plants. He would like to express the 
view that water washing should be intro- 
duced only as a last resort, because it often 
did more ha1m than good. 

Mr. L. E. Hardy observed that under the 
heading ‘‘ Relative Corrosion of Cast Iron 
and Steel in Economisers,” the authors 
suggested that a steel tube might be pre- 
feraple to a cast iron gill in plants where 
bonded deposits were likely to occur, the 
argument being that although ‘the steel 
tubes might collect more deposit, it was 
easier to remove. He thought that that 
difficulty could be met in a much more satis- 
factory way with gilled tube economisers 
by disposing the extended surface in such a 
way as would permit easy removal of the 
deposit from all the tubes in any bank. 
There would appear to be no justification 
for selecting a plain stael tube, which was 
said to be more susceptible to corrosion, 
when a gilled tube design could be made to 
give equal facilities for cleaning in a much 
emailer compass. The performance expected 
from an economiser haa a great deal to do 
with accessibility. With the present high 
feeds, between 350 deg. and 450 deg. Fah., 
the economiser maker was still expected to 
reduce the gases to almost as low a tempera- 
ture as he did with lower feed temperatures, 
and to extract the last 50 deg. from the 
gases sometimes meant increasing the heat- 
ing surface by 50 per cent, making the ideal 
two-vank arrangement with a large space 
between banks impossible. 

If a gilled tube economiser was properly 
designed with respect to external. cleaning 
water washing should not oe necessary except 
in extreme cases, and in his opinion it was 
definitely injurious to the metal. In that 
connection he would quote the Boiler Avail- 
ability pamphlet, which stated that pro- 
longed spray soaking of steel tube econo- 
misers would not be advisable, owing to the 
risk of corrosion. 

Mr. Flynn considered that insufficient 
consideration had been given to the effect 
of the partial pressures of sulphur trioxide 
and water in the flue, both in regard to the 
maximum surface temperature at which 
condensation could occur (the dew point 
temperature) and also in regard to the 
strength of acid condensing out on the sur- 
face at below the dew-point temperature. 
The presence of a few ody per million of 
sulphur trioxide in the flue gases raised the 
dew point considerably above that expected 
from the water content alone, and a thorough 
investigation of dew-point conditions at 
various power stations throughout the 
country known to be suffering from these 
low-temperature troubles had shown that 
the: dew point of these gases was almost 
invariably between 275 deg. and 375 
deg. Fah. The strength of acid condensing 
from these flue gases was governed not only 
by the temperature of the heating surface 
on, which it‘ was condensing but also by the 
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sum of the partial pressures of the SO, 
and H,O in the gas; and Greenwald pro- 
duced tables showing the relationship of 
these three variables. From the vapour 
pressures normally obtained in corrosive 
boiler flue gases it could be shown from his 
tables that the concentration of acid con- 
densing out and remaining stable on the 
heating surfaces was far higher at all repre- 
sentative. temperatures than the authors 
postulated. For example, the concentration 
of acid condensing on to a surface at 150 
deg. Fah. was 55 per cent sulphuric acid ; 
at 200 deg. Fah. it was 70°per cent; at 
250 deg. Fah. it was 78 per cent, arid at 
300 deg. Fah. it was 85 per cent. The 
experimental work recorded in the paper 
dealt with the corrosion of iron and steel 
in various concentrations of sulphuric acid, 
and to make the work relevant to boiler 
surfaces the authors had related these acid con- 
centrations to their particular boiling point 
temperatures, to enable them to correlate 
the corrosion curve to the temperature of 
the heating surface. This completely ignored 
the effect of the partial pressures of SO, 
and H,O in the gas stream, and gave an 
erroneous picture of the gas concentrations 
existing at particular heating surface tempera- 
tures. From the figures which he had 
quoted it seemed reasonable to expect that 
the concentration of acids condensing on 
to any heating surfaces more than a few 
degrees below the water dew point must 
be more than 50 per cent, so that the maxi- 
mum peak for corrosion, which the authors 
had shown in their experiments to be with 
acid of 20 to 40 per cent concentration, 
and which they related to temperatures 
between 200 and 250 deg. Fah., had no 
real parallel in boiler conditions. 

Mr. J. F. S. Kistruck said that the point 
which he wanted to bring out was that it 
was only in a few exceptional installations 
that these corrosion troubles had to be faced. 
He was particularly acquainted with the 
regenerative type of air-preheater, which 
had thin mild steel plates, and he could 
really refer only to experience with that 
machine. There were many hundreds of 
these heaters working all over the country, 
and it was only on five or six installations 
that there had been severe corrosion trouble. 
Most of those had now been converted to 
parallel flow, which had completely overcome 
the trouble, and that conversion had in 
most cases raised the plate temperature to 
about 260-270 deg. Fah., and that had 
overcome the trouble and given good 
availability and good element life. That 
drastic treatment, however, had been neces- 
sary only on three or four plants. Corrosion 
did occur, of course, on some other plants, 
but many years of life had usually been 
obtained. It might seem that economisers 
were more prone to trouble than were air 
heaters. Referring again to the more trouble- 
some cases, the authors might like to know 
that the zone in which the corrosion occurred 
was just about the point where their A-peak 
occurred. ‘The B-peak occurred only on 
pulverised coal-fired heaters as a rule. 

The Chairman (Mr. Percy Good) said that 
a number of important points had been 
raised and the authors would find it diffi- 
cult at so late an hour to make a proper 
reply. They had therefore agreed that it 


would be more satisfactory if they replied 
in writing. 
Secacoaiomadalaes 
CoprpER AND CorPeR Atioys.—The British 


Non-Ferrous Metals Federation’s industrial statis- 
tics show that in the month of December the 
United Kingdom output of unalloyed copper and 
copper products amounted to 25,715 tons. The 
output of copper alloy totalled 28,441 tons, the 
copper content of which was 19,010 tons. 
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A Fabricated Heavy Plate Bending 


Machine® 


E have received with interest a paper on 
the design and construction of a 3700 tons 
hydraulic plate bending machine built for 
G. A. Harvey and Co. (London), Ltd., by Field- 
and Platt, Ltd., of Gloucester. Except for the 
hydraulic portion nearly the whole of the 


up to l#in, can be bent cold to 38in inside 
diameter. Shorter lengths of greater thicknesses 
can also be bent on this,tool. The roller ismade 
of solid forged steel and is capable of taking 
pressures of up to 840 tons. The second fixed 
tool is a removable girder of “ H ” section, which 





BENDING MACHINE WITH GIRDER 


machine is of heavy welded construction, 
the welding details being fabricated by G. A. 
Harvey and Co. at that company’s works. 

It was broadly specified at the outset that 
the machine should be capable of the following 
work :—Bending 3}in thick plates cold to 
two-thirds of a cylinder 16ft 6in long, 50in 
minimum inside diameter; bending 5in thick 
plates hot to two-thirds of a cylinder 16ft 6in 
long, 50in minimum inside diameter, to form 
the tube holed portion*of boiler drum shells ; 
bending plates up to 1#in thick cold to complete 
cylinders 16ft 6in long, 38in minimum inside 
diameter ; bending 3}in thick plates cold to 
complete cylinders 8ft or more inside diameter, 
or bent hot up to din thick ; to be provided with 
vee tools to give right-angle bends to plates 
up to 2}in thick for rectangular work ; and to 
be capable of setting the edges of all these 
different thicknesses of plates before proceeding 
with the main bending of the shells. 

As can be seen from the photographs we 
reproduce the machine finally decided upon and 
built is of the vertical type in which the plates 
are bent with their lower edges resting on a 
level cast iron floor. This design permits easy 
handling and manipulation of plates and avoids 
difficulties caused by a plate getting out of 
alignment when being bent. It ensures the 
closure of the complete circles, a matter of 
importance as the longitudinal seams must fare 
perfectly for welding purposes. In this machine 
the force is applied to the vertical bending 
die by means of three pairs of wedges sliding 
on roller assemblies. 

One of the two main types of fixed end tools 
round which the plate is bent in the machine is 
a 33in diameter roller. Round this roller 
closed shells up to 16ft 6in long, in thicknesses 





* Summarised from a first prize winning paper in the 
“Functional Machinery” division of the James F. 
Lincoln Are Welding Foundation prize contest, by Mr. 
H. B. Fergusson, technical director of G. A. Harvey 
and Co. (London), Ltd., assisted by Mr. E. F. Burford, 
his chief draughtsman, co-authors being Mr. R. V. 
Rowles, technical director of Fielding and Platt, Ltd., 
and Mr. N. A. Graveson, that company’s chief engineer. 


is used for the bending of plates cold up to 
34in thick and hot up to 5in thick, to two-thirds 
of a circle. Recessed into the front of this 
girder is a 12in diameter solid forged steel 
roller which is capable of taking the full force 
imparted by the three wedges. 

The machine is so designed that the circular 
roller and removable girder are readily inter- 
changed by means of the overhead travelling 
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shop cranes. A hinged clip, provided at the 
top of the machine for locking either the roller 
or the beam in place, can be raised vertically 
out of the way when removing complete shells 
after bending. 

For feeding the plate through the gap of 
the machine a motor-driven, variable-speed 
worm gear unit is provided for rotating at « 
preset rate either the 12in or 33in diameter 
rollers. Two rollers operated by hydraulic 
jack rams are recessed into the moving bear, 
of the machine for holding the plate bein, 
fed rigidly against the rotating roller. Tho 
feeding mechanism can be operated either by 
push-button control or it can be controlled 
through an automatic device which feeds the 
plates in predetermined increments after each 
application of pressure to impart tru 
curvature. 

A large dial, visible to the operator and 
calibrated in inches, is preset for the thickness 
of plate to be bent. After setting for thick- 
ness @& micrometer screw adjustment is 
utilised to fix thé amount of bend given at each 
stroke. 

The full power exerted by the machine with 
the three wedges operating is 3700 tons. This 
load is applied to the moving die by oil pressure 
supplied at 4500lb per square inch, by two 
independent motor-driven hydraulic pumps, 
These pumps are driven by two 100 h.p. electric 
motors. 

Cold bending of complete shells 10ft to 12ft 
long and up to about 2in thick, which 
comprises much of the firm’s work, only 
requires somewhat less than one-third of the 
total power of the machine. For this reason 
the machine was built with three wedges operat- 
ing on three inclined roller plane assemblies, 
and if required only the central wedge 
operates under power. This arrangement 
necessitated the use of a treble hydraulic ram, 
the cylinders for which are disposed vertically 
in the base of the machine. The vertical load 
on the oil pressure rams is applied by means 
of spherical end struts to the wedge cross- 
heads. The two outer main rams actuate the 
lower and upper wedge assemblies, which are 
locked together with two vertical cast steel 
posts. By using the two outer rams only two- 
thirds of the full power of the machine is 
transmitted to the bending beam. The central 
main ram is applied only to the central wedge, 
and by using this ram alone one-third of the 
full power of the machine is utilised. 

The centre wedge assembly is capable of 
slight movement independently of the upper 
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and lower wedge assemblies as it is attached by 
means of slotted links to the underside of the 
top wedge. In this way the slightest deflection 
of the back girder of the machine is compensated 
for when the bender is being used at full power. 
The roller assemblies which take the reaction 
of the wedges under pressure are mounted on 
rubber mats in order to ensure uniform loading 
of each set of roller assemblies. 

A vertical power-saving cylinder is mounted 
on the top of the machine, and, by means of 
tension bars attached to the crosshead of the 
power-saving ram, the various wedges and 
roller assemblies are raised upwards to give a 
relatively fast approach stroke of the bending 
die to the work. During this approach period 
the main cylinders are filled with low-pressure 
fluid from an overhead supply tank. In this 
way the approach stroke of the moving beam 
up to the surface of the plate to be bent is 
effected rapidly. 

In order to relate the expenditure of power 
during the bending of the plate to the work 
actually done, the machine operates on the 
direct-pressure system, whereby the rams 
are operated direct by the motor-driven oil- 
pressure pumps without interposing an 
accumulator. 


CONSTRUCTION OF THE MACHINE 


Welded construction was adopted almost 
throughout in the making of this machine, and 
28/32 tons boiler quality’steel was used. 

In order to save materials and expense and 
to cut down weight, the whole machine was tied 
together with four bolts, two at the bottom 
and two at the top, each bolt being just over 
12in in diameter. The ends of these bolts 
were threaded to take eight nuts, and their 
centres were drilled from each end to a depth 
of 5ft to accommodate electric heating elements. 
These elements were used to preheat the bolts 
so that their nuts could be screwed up during 
assembly until a strain of 200 thousandths of an 
inch was reached on each bolt. So effective 
was this procedure that the maximum gap 
between the joint faces of the components 
forming the base and cap frames would only 
take a feeler four-thousandths thick when a 
pressure of 4000 tons was applied under test 
to the moving beam. 

Calculations showed that the webs for the 
front removable girder required 5in thickness 
of plate to take the shear on the ends of the 
girder, but only 2}in thickness of plate was 
necessary at the centre. Therefore, to save 
material and weight the webs were made up of 
24in plate in the middle and din plate at the 
ends; after scarfing these were butt welded 
together by submerged arc process. 

Bent U stiffeners were used across the web 
of the fixed end beam, but this economical 
method could not be adopted for the removable 
girder as such webs would foul the bending 
operation when bending to two-thirds of a 
circle. 

Apart from considerable care having to be 
taken in the welding of the 5in thick portions 
of the webs to the thick flanges of the front 
removable girder, which, of course, had to be 
welded in a semi-vertical position and the job 
preheated to 100 deg. Cent. to avoid cracking, 
the welding did not present any unusual 
difficulties. Some critical portions of the 
welding where cracks might have developed 
were X-rayed after welding. 

The two bending dies on the front of the 
moving beam are attached with a large number 
of studs to take the side thrust when using the 
vee tool for folding heavy plate. A set of 
adjustable bending dies were made which 
can be closed inwardly at the top and bottom. 
These dies are used for setting the edges of 
plates, and also for making cones in lieu of 
cylinders. As side thrust when bending 
cylinders or cones is_ negligible, only 
three pairs of studs in slotted holes are 
required to attach these tools to the moving 
beam. 

It is of interest to note that due to the 
satisfactory operation of this machine a second 
machine to take plates 20ft long, as against 
16ft 6in for the present machine, is now under 
construction. 
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The Corrosion of Heating Sur- 
faces in Boiler Plants: Further 
Studies in Deposit Formation* 


By J.R. a ae M.8c., M.I.Mech.E., M.1.E.E.,{ and 
JR. ENKINSON, B.Met. T 


checl ss: AND APPLICATIONS 


Most portions of the gas-swept heating sur- 
faces in a stoker-fired boiler plant from furnace 
to chimney are subject in some degree to corro- 
sion by the sulphur compounds in the products 
of combustion. In the economiser the forma- 
tion of certain classes of deposits is associated 
with an initial corrosion process. In the 
air heater, in addition to causing extensive 
choking, corrosion leading to heavy wastage 
has become in recent years a serious problem. 

In steam boiler plants there are many factors 
which influence the strength of the sulphuric 
acid on the metal surfaces, but of all these 
factors the chief, in the opinion of the authors, 
is the surface temperature. In their view, a 
scale of temperatures may, with no great 
inaccuracy, be substituted for a scale of acid 
concentrations, the temperatures being those 
which correspond to the acid boiling points. 
Figs. 1 and 2 show the four-hour tests on this 
basis. 

RELATIVE CORROSION oF Cast [RON AND STEEL 
IN AIR HEATERS AND ECONOMISERS 


Assuming the metal surface temperatures 
of most air heaters and economisers to lie 
between 200 deg. and 560 deg. Fah., Fig. 2 
suggests very clearly what may be expected 
to be the relative corrosion of cast iron and steel 
by sulphuric acid. 

In the first place, the range between 215 deg. 
Fah. and about 250 deg. Fah. would appear 
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to be critical. This point may be appreciated 
more fully by considering what may happen 
in a steel air heater at two places on the metal 
surface, one at a temperature of about 215 deg. 
Fah., and the other at 260 deg. Fah. The 
sulphuric acid which collects in the zone at 
the higher temperature will be rather stronger 
than that at the lower temperature. The acid 
will attack the metal at both températures, 
and this attack will take place immediately. 
The course of the subsequent reactions, how- 
ever, is quite different at the two temperatures. 
The mechanism of the  corrosion-resisting 
process depends upon the side of the A-peak 
concerned. 

At 215 deg. Fah. the degree of attack depends 
on the amount of acid present and ceases only 
when the acid is used up. At 260 deg. Fah. 
the attack practically ceases when the ferrous 
sulphate produced by the reaction has saturated 
whatever quantity of acid is present. 

At the peak point corresponding to a metal 
temperature of about 220 deg. Fah., corrosion 
of both iron and steel reaches its maximum, 
but the degree of attack on steel is much greater 
than that on cast iron under the same general 
conditions. The above considerations relate 
to the rate of attack. The total amount of 





* Joint meeting Institutions of Mechanical and Elec- 
trical Engineers, February 20th. Short abstract. 
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metal corroded, irrespective of composition, 
depends on two further variables—namely, 
time and quantity of acid available. 

‘“* Band”’ Corrosion.—In practice there is 
often a serious corrosion band in tubular and 
plate type steel air heaters. This band has 
puzzled many operating engineers, but considera- 
tions of location and heat transfer rate usually 
establish that the limits of such a band corre- 
spond to metal temperatures of about 215 deg. 
and 250 deg. Fah. The assumption hitherto 
made by most workers in this field has been 
that the phenomenon was related to the raising 
of the dew point by the presence of quite small 
quantities of sulphur trioxide in the gases 
Johnstone (1931) in America and Taylor (1943) 
in this country have shown that minute addi- 
tions of sulphur trioxide can elevate the 
dew point of a gas to 300 deg. Fah. and even 
higher. 

It may be that this elevated dew point is 
associated with certain kinds of corrosive 
attack, but the selective corrosion confined to 
a distinct band on a steel plate air heater is, 
in the opinion of the authors, much more 
satisfactorily explained by the reasoning based 
on the demonstration in Figs. 1 and 2. 

“‘ Cold-End”’ Corrosion.—Apart from the 
band-corrosion phenomenon, there is the more 
usual corrosion which may take place at the 
‘**cold end” of an economiser or air heater, 
because of ‘“ cold” inlet feed water or air. If 
the metal temperature in this region is below 
what is termed the “dew point” of the flue 
gases, extensive corrosion may be observed. 
This ‘corrosion is usually attributed to the 
action of sulphuric acid. The authors suggest 
that much of it may be due to the action of 
sulphurous acid. It might, of course, be argued 
that a slightly warmed film of moisture on a 
metal surface would take up very little sulphur 
dioxide from the gas stream, and also that if 
deposits have accumulated they will hinder the 
penetration of the sulphur dioxide to the 
moisture film. 

The permeability to gas of even hard bonded 
deposits has been sufficiently demonstrated 
in the authors’ earlier work. In regard to the 
formation of sulphur-dioxide solution, the 
authors have already indicated their opinion 
that sulphurous acid may in practice occur at 
strengths higher than indicated by theoretical 
calculations. 

Corrosion by sulphur dioxide and water may 
be expected chiefly when the metal surface 
temperatures are below the moisture dew 
point. At higher temperatures the attack 
will be less, but cannot entirely be neglected. 
Vernon (1935) found that, in the presence of 
moist air containing traces of sulphur dioxide, 
iron corroded when the humidity was only 60 
per cent, whilst at 80 per cent the attack was 
rapid. It is clear that an air heater is not 
necessarily out of the danger zone, even if the 
metal temperature is raised slightly above the 
dew point by measures such as air recirculation 
or parallel flow. 

It would appear that, if surfaces at tempera- 
tures below the dew point cannot‘for one reason 
or another be avoided, attack by sulphurous 
acid can be mitigated only by a careful choice 
of the metal to be used for the parts involved. 
Cast iron, though not immune from attack, 
is better than mild steel for two reasons: it 
is attacked to a lesser extent, and it is usually 
much thicker. On the other hand, mild steel 
containing 0-25 to 0-4 per cent of copper has 
been tried, the greater cost being balanced 
by the longer life. There is scope for further 
investigations along these lines. 

It has long been known that cast iron vertical 
economiser tubes corrode away rapidly if the 
inlet feed temperature is below 100 deg. Fah. 
The lower the feed temperature, the more rapid 
the attack for which sulphurous acid action 
may be chiefly responsible. Raising the feed 
inlet temperature to 120 deg. Fah. usually 
reduces the rate of wastage from this cause to 
negligible proportions; a feed temperature 
of 160 deg. Fah. or more will almost certainly 
eliminate it. 

It will be realised that corrosion cannot be 
eliminated by raising the metal temperature 
above the dew point if sulphuric acid is present. 
One effect of preheating the inlet feed water or 
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inlet air may be to raise the metal temperature 
to a level where the sulphurous acid attack 
is no longer of consequence; the other effect 
is to increase the degree of concentration of the 
sulphuric acid on the surface. The relative 
corrosion of iron and steel surfaces will then 
depend on the temperature condition, and will 
be of the order indicated in Fig. 1, if above 
212 deg. Fah. 

The possible elevation of the dew point by 
the sulphur trioxide in the gases introduces a 
complication. Where this phenomenon occurs 
to any appreciable extent, the point of 
maximum attack may be shifted along the 
temperature scale in Fig. 1. Furthermore, 
if the metal surface is at a temperature below 
the dew point, whether the latter be elevated 
or not, the result must be moisture deposition 
and local acid dilution. 

The possible effects of such dilution are 
interesting. It will be seen from Fig. 2 that, 
if the acid in a zone with a metal temperature 
of 215 deg. Fah. becomes more dilute than that 
corresponding to the base scale, the rate of 
attack will probably diminish. In such a 
ease an elevated dew point would result in 
reduced corrosion. 

On the other hand, if the acid in a zone with 
a metal temperature of 260 deg. Fah. is slightly 
diluted by reason of moisture condensation 
below an elevated dew point, corrosion will 
obviously be accelerated. These considerations 
explain very simply a number of apparent 
anomalies which have frequently been observed 
in the behaviour of steel air heaters. 


INFLUENCE ON DESIGN 


The realisation that there is a zone of 
maximum corrosive attack between the metal 
temperatures of 200 deg. and 260 deg. Fah., 
may have an appropriate influence on air- 
heater construction. Air-heater cleaning and 
maintenance have become serious availability 
problems, but there are two fairly obvious 
methods of avoiding some of the troubles 
experienced. 

Both have been successfully applied on 
occasions in the past, but the reasons for the 
success—when it was achieved—have perhaps 
not been fully appreciated. 

The first method is to design the air heater, 
if of steel, so that the metal temperature does 
not in any part fall below 260 deg. Fah. This 
will usually involve a parallel flow arrangement 
and extra heating surface to compensate 
for the diminished temperature difference 
between gases and air, or it may involve a 
reduction in the overall efficiency of the steam 
generating unit because of the higher final 
gas temperature. Judged in terms of avail- 
ability, however, the loss in efficiency may be 
more than recovered by the diminished plant 
“* outage ’ and replacement expense. 

The second method is to make use of the 
corrosion-resisting properties of cast iron, 
either throughout the air heater or in those 
zones where the corrosion of steel would be 
more severe. It should here be noted that in 
high-temperature air heaters there is, for steel, 
a pronounced corrosion peak in the 500 deg. 
Fah. region. 

Cast iron air heaters have disadvantages. 
They are heavy; they occupy much more 
space, and they are expensive in first cost. 
Each case must be judged on its merits. In 
favour of cast iron air heaters it may be said 
that they enable a high overall efficiency to 
be obtained with good availability, because 
air-heater fouling is closely related to air- 
heater corrosion. Also, a much longer life 
may be expected, because the rate of corrosion 
of cast iron is much less than that of steel. 

The effect of intermittent working of boiler 
plant is of importance in the study of the 
relative corrosion of cast iron and steel. It 
has often been noted in practice that there is 
more air-heater corrosion with intermittent 
than with continuous working. Reference 
to Fig. 2 avill show the reason. A metal surface 
working normally at a temperature above 
260 deg. Fah. must pass through the tempera- 
ture corresponding to peak corrcsion conditions 
both on cooling and on reheating. If the 
metal is cast iron, the acceleration cf corrosion 
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from this cause is not very great, but with 
steel there is a pronounced accelerated corrosion 
phase each time a unit.is shut down, or banked 
and started up again. 


RELATIVE CORROSION OF Cast IRON AND STEEL 
IN ECONOMISERS 


Although some air heaters operate in the 
metal temperature range above 500 deg. Fah., 
the range from 250 deg. to 650 deg. Fah. may 
in general be associated with the metal surfaces 
of economisers. 

Corrosion, in the sense of destruction or 
wastage of the metal parts, is not a major 
problem in the economisers in power station 
plants. The formation of hard, bonded deposits 
in economisers depends largely on surface 
corrosion, and the relative behaviour of cast 
iron and steel is therefore in this respect of 
some importance. 

At first glance, the comparison between the 
two metals, as indicated by Fig. 1, seems 
clearly as much in favour of cast iron at the 
higher temperatures, as experience has proved 
it to be in the lower temperature ranges. But 
in the partially explored high-temperature 
zones the new knowledge is bringing a new 
outlook. 

Where cast iron is used in high-temperature 
economisers, it takes the form of gilled or finned 
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sleeves shrunk on to steel tubes. The chief 
object of this construction is to provide 
‘extended ’’ heating surface, which in turn 
results in fewer tubes and fewer joints for a 
given performance. A_ subsidiary object, 
when the first of these designs was introduced 
about twenty years ago, was to protect the 
steel tube from external corrosion and erosion. 
This purpose was adequately served when inlet 
feed temperatures were of the order of 200 deg. 
Fah., but the modern practice of feeding the 
economiser with water at temperatures of 
350 deg. Fah. and upwards has introduced an 
important new set of conditions. 

In comparing steel and cast iron in power 
station economisers, account must be taken 
of the fact that, whereas the surface tempera- 
ture of a steel tube will be little higher than 
that of the water inside it, the surface tem- 
perature of the tip of a cast iron gill or fin 
may be upwards of 100 deg. Fah. higher than 
the water. Thus, for the same conditions of 
internal water temperature, the surface tem- 
peratures in practice may differ widely, and, 
as will be seen from Fig. 1, it might even 
happen that under certain conditions of feed 
temperature steel would be attacked rather 
less than cast iron, where the latter is in the 
form of extended surface. 

From the standpoint of actual wastage of 
material during operation, however, the extent 
of attack on either cast iron or steel is seldom 
of importance in the high-temperature zones. 
It may often, in fact, be an advantage to install 
steel tubes in preference to cast iron, even 
when it is known that the rate of corrosion is 
greater. 
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This seeming anomaly arises from the fact 
that, although the greater susceptibility to 
attack of the steel may lead to heavier deposits, 
the character of the latter may be such that 
they are much more easy to remove than those 
which form on cast iron gills under similar 
conditions. Apart from the wider tube spacing, 
which is in favour of the plain steel tube 
economiser, and which permits of a greater 
accumulation of bonded deposit without impos- 
ing an excessive loss of draught, the deposit 
itself may contain a higher proportion of solubie 
matter. This is important where economisers 
are cleaned by washing. 


CLEANING ECONOMISERS BY WASHING 


It is now fairly widely accepted that steain 
or compressed-air soot blowers have little 
or no effect on hard, bonded deposits in econ: 
misers, and that their use may even make 
matters worse. Modern economisers on stoker 
fired water-tube boilers in power stations are 
nowadays cleaned by washing with water ai 
suitable intervals, The success of the washing 
process depends primarily on the presence 
in the deposit of an adequate amount of soluble 
matter. 

The corrosion products of both cast iron 
and steel are the sulphates of iron, and these 
are soluble, though sometimes with difficulty, 
in water. The higher the proportion of iron 
sulphate in a deposit, the easier it is to remove 
by washing. The lower the proportion of 
sulphates, the greater the difficulty in washing. 
This point has been dealt with at length by 
the authors (1946), and it has been shown that 
where economisers collect and form a deposit 
low in sulphate and high in phosphate, cleaning 
by washing may be very difficult indeed. 

The inference to be drawn is that, where a 
boiler uses coals known to form phosphatic 
deposits on economiser surfaces, it is better to 
use plain steel tubes to ensure a higher sulphate 
content in the deposit, and greater ease in 
cleaning by washing. 


CLEANING AiR HEATERS BY WASHING 


Whilst the washing of economisers has by 
now become an established process, the cleaning 
of air heaters by washing has not always proved 
satisfactory. The experiments described and 
the conclusions drawn in the earlier parts of 
the present paper may assist in explaining 
occurrences hitherto incompletely understood. 
The deposits which form on air-heater surfaces 
contain the sulphates of iron and usually some 
free sulphuric acid. In the presence of the 
latter, ferrous sulphate is not readily oxidised 
to the ferric state, neither is it an active corro- 
sion agent. In the absence of free acid, oxida- 
tion will readily take place, and if then the 
deposit becomes moist or is wetted, the resulting 
ferric-sulphate solution becomes a very strong 
corrosive agent. 

Some such sequence of events may actually 
take place in air heaters. When the plant shuts 
down, any remaining free acid will be used 
up in attacking the metal. Oxidation of ferrous 
to ferric sulphate will follow. The corrosion 
products may absorb moisture, and the attack 
after cooling may be exceedingly rapid, causing 
more wastage than occurs during service. 

Washing such a plant may actually accelerate 
corrosion so long as any ferric sulphate remains 
in solution. If the washing water is cold, the 
attack may be fairly slow, and the best way 
to arrest corrosion altogether is to use a solution 
of soda ash. 

Attempts have recently been made to wash 
some air-heater installations “‘on load.” If 
ferrie sulphate is present in the deposit, the 
resulting hot solution of this salt will, in the 
opinion of the authors, result in a most virulent 
attack on the metal, and speedy wastage is 
inevitable. The use of wet steam for soot 
blowing may have a similar effect, no matter 
how carefully the operation is carried out 

Ferric sulphate corrodes only when in solution. 
If an air heater is allowed to run for a time with 
the air shut off, the deposit may dry out 
thoroughly and become sufficiently powdery 
to be easily blown away. This technique is 
being successfully used in one power station, 
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An American Excavator 


WE are informed by Mackay Industrial Equip- 
ment, Ltd., Faggs Road, Feltham, Middlesex, 
that @ number of Buckeye ‘‘ Clipper” Model 70 
}-yard excavators have been imported into this 
country from the United States. 

This machine can be equipped as a #-yard 
shovel with an 18ft boom and 14ft 4in dipper 
handle with positive chain crowd, as a }-yard 
dragline with a 40ft boom, or as a crane, pile- 
driver, &c. It is driven by a three-cylinder, 
two-stroke diesel engine which develops 65 b.h.p. 
at 1350r.p.m. All controls are vacuum- 
operated through finger-tip levers and in the 
event of the vacuum system failing all control 
levers automatically return to neutral whilst 
the operation is locked. A safety brake on the 
worm shaft of the power boom hoist prevents 
the boom dropping under load in the event of 
a failure in the control system. 

The traction units are driven independently, 





THREE-QUARTER YARD EXCAVATOR 


and controlled by two vacuum-operated revers- 
ing clutches, and the traction brakes are 
independently controlled. The machine has 
two travelling speeds, 1} m.p.h. and 24 m.p.h. 
in either direction, and can climb gradients 
up to 1 in 3}. It is carried on two 22in wide 
tracks, and has an overall track length of just 
under 12ft. With its shovel attachment the 
excavator weighs 34,500 lb, and exerts a ground 
pressure of about 7 Ib per square inch. 





A Multiple Unit Drilling and 
Tapping Machine 

WE reproduce a photograph of a machine 
which has been specially designed and built 
by Frederick Pollard and Co., Ltd., of Leicester, 
for boring, facing, recessing, chamfering and 
threading globe and gate valve body castings 
at a rate of 300 per hour. The machine is 
designed to take castings of valves ranging 
from fin to l}in B.S.P. sizes, and in it the 
gate valve bodies are completely finished 
machined, whilst the gate type bodies are 
finished except for a small operation on their 
side faces. 

The machine has a substantial fabricated 
steel body on which three self-contained drilling 
units and three self-contained tapping units are 
mounted round a four-station rotary work 
carrier. This carrier rotates on a horizontal 
axis,.and at each of its four stations are vices 
with jaws which are interchangeable to suit the 
twelve types and sizes of valve bodies. 

The first, or loading station of the unit carrier 
is at the front of the machine and is arranged 
at the correct height and within easy reach of 
the operator. To facilitate loading the vices 
on the carrier are tightened and released by 
means of a “Ryder” electrically operated 
chuck key. This key is automatically coupled 
on the vice screw and started up by the move- 
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ment of a small lever by the operator. When 
the finished component has been removed and 
replaced a return movement of the lever auto- 
matically locks the vice and the key is with- 
drawn to permit indexing. The machining 
cycle is started by operation of a push button 
and on completion of a cycle it automatically 
stops. 

At the second station of the machine three 
cam-feed drilling units—one vertical and two 
horizontal—bore, face, recess and chamfer each 
of the three parts in the valve bodies. When 
globe valves are being 
machined their internal 
valve seating is also 
bored and faced at this 
stage. Each of the units 
is fitted with a three- 
speed drilling head 
which provides spindle- 
speeds tosuit the various 
sizes of valves within 


the machine’s range. The spindle speeds, which 
are selected through a lever on the side of each 
head, are 940 r.p.m., 1268 r.p.m., and 1880 r-p.m. 

At the third station, where the components 
are tapped, are three horizontal tapping units, 
one on either side and one arranged transversely 
under the bridge at the rear of the machine. 
These heads provide accurate pitch feed for 
each of ‘the three pitches of thread required— 
eleven, fourteen or nineteen threads per inch. 
By selecting the correct spindle speed for the 
size of bore in the component the correct pitch 
feed is automatically imparted to the heads. 

The fourth station of the carrier is. not used 
for a machining operation but was included 
to simplify the design and operation of the 
machine. 

Each of the three drilling and three tapping 
units are self-contained and are driven by 
individual 5h.p. a.c. Crompton Parkinson 
reversing motors. For setting up, inspection 
and maintenance purposes each of the six units 
can be run individually. 

Interlocking devices prevent a wrong sequence 
of operations, or the starting up of the feed 
mechanisms if the carrier is incorrectly indexed. 
The electrical control is through a special 
Igranic control panel installed beside the 
machine. A remote control “Start” and 
“Stop ” push-button panel is located on the 
machiné within easy reach of the operator. 

From start to finish of the machining, the 
time cycle of the machine is ten seconds, 
comprising eight seconds operating time and 
two seconds for indexing. With this time cycle 
and allowing for loading and unloading, it is 
stated that an output of 300 valve bodies per 
hour can be maintained. Each of the three 
motors carrying out the first operation work 
simultaneously for six seconds, This time 
includes the initial forward feed, the feed stroke 
and the return stroke. For the return stroke, 
the motors are reversed and at the end of it 
they are stopped by dynamic braking, effected 
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by the injection of d.c. The total time for 
the machining operation is just under eight 
seconds. For the second operation of threading, 
the motors operate the feed forward for three 
seconds, then reverse at the end of the forward 
strike and return to their starting position in 
three seconds, again being stopped by dynamic 
braking. 

Tungsten carbide tools are used for machining 
the non-ferrous metal of which the valves are 
composed. Telescopic guards, which completely 
protect the tools right up to entry into com- 
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ponent, also keep in check the flying fragments 
of swarf which would otherwise be a source 
of danger to the machine operator. 

A generous and controlled supply of coolant 
is provided to each of the tapping units, and 
arrangement has been made for rapidly removing 
the large quantity of swarf that accumulates 
under such high-production conditions. 





Centrifugal Switches for 


Starting Single-Phase Motors 

A NEw range of centrifugal switches designed 
for starting duty with small single-phase 
motors has been developed by the Plessey 
Company, Ltd., Ilford, Essex. The switches 
are made in two sizes, both of which are 
available in a suitable form for two, four or 
six-pole, 50 cycles per second motors. The 
small switch is intended for motors up to $ h.p. 
and jin shaft diameter, while the large switch 
is suitable for motors up to 1} h.p. and 14in 
shaft diameter. 

As shown in the illustration overleaf each 
switch consists of two parts—one mounted 
on the rotor shaft and the other on the stator 
end shield. Upon starting, the three spring- 
loaded fingers on the rotor portion (left) tend 
to move radially outwards. When the motor 
attains about 72 to 82 per cent of synchronous 
speed the movement of the fingers, engaging 
with the outer tongue A of the stator portion is 
sufficient to open the switch and disconnect the 
starting winding. When the motor is switched 
off and slows down the action is reversed 
and the fingers move inwards to depress the 
inner tongue B so that the switch is reset ready 
for the next start. It will be seen from the 
illustration that the switch actuator C, with its 
engaging tongues A and B, is held normally 
in its neutral position by the leaf springs D. 

Our illustration shows the switch com- 
ponents separated for the sake of clarity. 
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On the left are the rotor and stator portions 
of the small switch, followed, on the right, by 
the stator and rotor portions (reversed) of 
the large switch. It will be seen that, apart 
from minor differences the switches are virtually 
of identical construction. The contacts are 
designed to be of ample size to maintain a 


low operating temperature during the starting 
period and ensure long contact life. On the 
large switch the contacts are silver faced. 

The mounting arrangements for these 
switches are claimed to be as effective as they 
are simple. The “plunged” hole in the 
spider of the rotor portion is held to sufficiently 
close limits to allow this component to be 
accommodated as a drive fit on the motor shaft. 
A hollow mandrel mounted in an arbor press 
is suggested as a convenient method of fitting 
this portion to the shaft 
of the motor and a 
retaining ring is not 
considered necessary. 

For securing the 
stator portion the two 
holes provided in the 
back plate of this com- 
ponent are carefully ar- 
ranged to lie on a 
straight line passing 
through the centre line 
of the. motor bearing. 
Two bosses_ suitable 
for the fixing screws 
are therefore required 
in the end shield of the 
motor and these must 
be of sufficient height 
to keep the back plate 
surface clear of the end 
shield casting. 

On line assembly 
work the makers of the 
switch recommend the 
use of a check gauge to 
ensure that the engag- 
ing tongues of the stator 
portion will clear the 
annulus of the rotor 
portion in both switch positions before the 
motor is finally assembled. No accurate 
adjustment of axial clearance of the motor 
is required in this design of switch. 





A Twist Drill Gauge 


Iv is a well-known fact that in order to obtain 
the maximum effective life from a twist drill 
it is essential that the angle of the tips or 
cutting edges should be correct and that the 
point should be truly concentric. Unequal 
cutting edge angles produce oversize holes 
and the resultant overloading of one lip makes 
frequent regrinding of the tool necessary. 
In the case of large drills the grinding of the 
point off centre can also have a detrimental 
effect on the machine or jig in which it is being 
used. 

In order to meet the need for a simple and 
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effective method of checking the angle and 
centrality of twist drills the Coventry Gauge 
and Tool Company, Ltd., is now producing the 
“* Matrix ” drill measuring gauge shown in the 
illustration. This gauge has been designed to 
check any required cutting angle on drills. 
It is set by means of a setting bar, the end of 
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which is ground to the required drill angle 
such as 59 deg. for the standard twist drill. 
As illustrated below there are two parallel, vee- 
shaped beds formed in the body of the gauge, 
that on the left A is used when checking the 
angularity, and that on the right B for com- 
paring the length of the two edges or centrality 
of the point. 

In operation the length of the bed is adjusted 
through its extensible rear section C to accom- 
modate the length of the drill. The setting 
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bar is then placed in the left-hand vee bed and 
pushed forwards until its head engages a 
rocker D, an upper extremity E of which 
actuates the spindle of a dial indicator. 
The outer circumference of this indicator is 
graduated in } deg., and an inner dial in 
thousandths of an inch. With the setting bar 
forwards against the rocker the dial gauge is 
set with the pointer in the zero position. The 
drill is then substituted for the setting bar and 
with its nose against the rocker it is rotated 
in an anti-clockwise direction until a minimum 
reading is obtained upon the degree graduations 
on the dial. This reading effected on one edge 
of the flute and the drill is then turned until 
the opposite edge is in contact with the rocker 
and registers on the dial. The readings taken 
on both cutting edge angles should be within 
} deg. of each other and 4 deg. of the specified 
angle on a satisfactorily ground drill. 

For the centrality of the point test the drill 
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is then transferred to the right-hand vee bed, 
where it is pushed forwards against the knife 
edges of an adjustable end stop F. By means 
of a screw this stop is adjusted, in accordance 
with the diameter of the drill, until a reading 
on the indicator dial is obtained. The initial 
value of this reading is not important as it is 


used as a means of comparison between the 
two drill cutting edges. The drill is then rotated 
in an anti-clockwise direction and the minimum 
reading obtained on each of its cutting edges 
is noted on the inner dial of the indicator. 
If the drill is correctly ground both readings 
will be the same. Any difference in the readings 
is the amount to be removed from the long or 
high cutting edge of the drill, the correct angle 
being maintained. 

A pivoted steady of hardened steel at the 
side of each vee bed can be swung down to 
hold the drill whilst it is being rotated. ‘The 
contact faces of the rocker and the knife edge 
in the adjustable end stop are made of hardened 
high-speed steel, and the knife edge is readily 
removable to permit regrinding after long use. 





F.B.I. Tribute to Nobel Prize 
Winners 


As a tribute from industry to Sir Robert 
Robinson and Sir Edward Appleton, the two 
British scientists who have been awarded 
Nobel Prizes, the industrial research committee 
of the Federation of British Industries is organis- 
ing a special meeting on Friday, March 19th. 
The meeting will be held at 4 p.m. on that day 
in the lecture theatre of the Royal Institution 
of Great Britain, 21, Albemarle Street, London, 
W.1. Sir Robert Robinson, President of the 
Royal Society, will speak on ‘‘ The Scope of 
Organic Chemistry,”’ and Sir Edward Appleton, 
F.R.S., Secretary of the Department of Scien- 
tific and Industrial Research, will speak on 
“The Scientist in Industry.” It is forty- 
three years since British scientists won the 
Nobel Prizes for both chemistry and physics, 
and the F.B.I. is anxious to take the oppor- 
tunity of honouring the continuing pre-eminence 
of British science, with the achievements 
of which industrial development in this country 
has been so closely linked. Sir Frederick Bain, 
President of the F.B.I., will be in the chair 
at the meeting, tickets for which can be ob- 
tained from the F.B.I. Industrial Research 
Secretariat, 21, Tothill Street, London, 8.W.1. 


—_—— > 


THE CHUNGKING-CHENGTU RartLway.—Recent 
reports state that the projected Chungking-Chengtu 
railway in the Chinese province of Szechwan may 
be open to traffic by the end of 1949 if appropria- 
tions and construction materials can be provided for 
its completion. Tunnels and foundations for a 
number of bridges along the line have already been 
constructed, and plans are well in hand for ‘four 
branch lines linking nearby cities. 
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A Compact Generating Set 


WE reproduce a photograph of a compact 
diesel generating set made by the Turner 
Manufacturing Company, Ltd., Villiers Street, 
Wolverhampton. The set comprises a diesel 
engine directly coupled to an alternator or a 
generator and mounted on a combined bed-plate 
of fabricated steel. A simple switchboard, 
carried on anti-vibration mountings on an angle 
steel frame extending up from the base plate, 
incorporates an ammeter, a voltmeter and a 





10°5 KVA GENERATING SET 


main switch with fuses for the protection of 
the plant. The unit we illustrate is arranged 
for radiator cooling, but tank cooling can be 
supplied when required. 

Alternator sets can be set to run at 1500 
r.p.m. to suit 50-cycle supply, or at 1800 r.p.m. 
for 60-cycle supply. Single or twin-cylinder 
diesel engines are used to drive the sets, and 
at 0-8 power factor, 1500 r.p.m., 50-cycle 
machines have outputs of 5:25kVA and 
10:5kVA respectively. Single-cylinder diesel- 
engine sets arranged for d.c. supply have an 
output of 4-25kW at 1500 r.p.m., and twin- 
cylinder engine-driven sets 8-5kW. 

Alternators supplied with the sets are 
generally of the enclosed screen protected 
type with rotating armature carried on ball 
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diesel-engine sets with radiator cooling can be 
supplied totally enclosed with a canopy and 
having the switchboard conveniently arranged 
on a sloping panel at one end. 





A Production Crank Pin 


Grinder 

WE reproduce a photograph of a new pro- 
duction grinding machine for crank pins on 
automobile and similar crankshafts which is now 
made by the Churchill Machine Tool Company, 
Ltd., of Broadheath, Manchester. Designed to 
take crankshafts up to 36in in length, the 
machine has a maximum swing of 14in over the 
table, and takes grinding wheels 30in dia. 

The machine has a body designed on particu- 
larly rigid lines to eliminate distortion and incor- 
porates a number of the well-known features 
developed by its makers over a period of many 
years. All the mechanical, electrical and 
hydraulic control mechanism is contained in 
one unit on the front of the machine, and is 
readily accessible when the covers are removed. 

The workheads, which are mounted on vee 
and flat ways on the table, are driven through 
a 2 h.p. d.c. variable speed motor having a 
speed range of 6 to 1, and giving a maximum 
work speed of 100 r.p.m. This motor is mounted 
on the left hand head and drive is transmitted 
to the right hand head by means of a shaft. 
When a crankshaft is mounted between the 
heads, it is secured by means of electrically 
operated clamps, actuated by a single lever. 
This lever is interlocked with the workhead 
mechanism controls to prevent rotation until 
a shaft is held securely. 

The grinding wheel is carried by a Nitral- 
loy steel spindle, running in the maker’s 
** Hydrauto ” bearings, and is driven by a 15 
h.p. motor. The workhead has a hydraulic with- 
drawal and return mechanism controlled by a 
lever which is interlocked with the spacing lever 
to prevent the operation of the two levers to- 
gether. An interlock trip, designed to reset itself 
automatically when both levers have been ret- 
urned to their inoperative positions, enables the 
operator to leave the wheelhead in the forward 
position and to withdraw the spacing plunger 
simultaneously if so required. Wheelhead 
infeed can be set to give rapid travel for part of 
the movement and to permit manual control for 
the remainder of the stroke. The speed of with- 
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or rollet bearings. Isenthal voltage regula- 
tion equipment is supplied as standard, and 
ballast resistors are fitted in the switch panel, 
where they can be readily adjusted to vary the 
voltage. All connecting wiring between the 
alternator and the switchboard is built in and 
the only external connections required on site 
are the main output cables. 

Another set of similar design is built specially 
for use on farms, and on this unit a 7in diameter 
pulley with a Tin wide face adjoins the fly- 
wheel 9f the engine, which overhangs the end 
of the bed-plate. Standard  twin-cylinder 


drawal is constant irrespective of the infeed 
setting. 

A wheel truing device attached to the wheel- 
head operates at the rear of the wheel and is 
under the operator’s control. 

The work steady is automatically retracted 
when the wheel head is withdrawn, and comes 
forward to an adjustable stop when the wheel- 
head is run in. Two adjustment screws in the 
steady provide the correct support to the crank- 
shaft. An ‘-Automike” sizing gauge fitted 
to the steady gives immediate information as to 
metal removal and work size. 
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American Engineering News 
Wood Preserving in the United States 


The annual report on timber treat- 
ment in America shows a general increase of 
10 per cent over the previous year. Of 236 
treating plants 197 were commercial plants, 
22 were railroad plants, and 17 were operated 
by mining companies and electric or other 
public utility concerns. The greatest increase 
was in poles, with a total of 6,546,116, or 
a gain of 54-8 per cent. Nearly 75 per cent 
of these were of Douglas fir; others were red 
cedar and pine. Creosote was used for 3,186,926 
poles, with pressure treatment for 85 per 
cent. Other materials included creosote- 
petroleum solutions, sometimes in combina- 
tion with pentachlorphenol or copper naph- 
thanate. Owing largely to deferred mainten- 
ance on the railroads in war and early post- 
war times, the number of railroad cross-ties 
or sleepers treated dropped about 24 per cent, 
to a total of 45,691,177. Of these, 35-42 per 
cent were of oak, 28-43 per cent southern 
— 12-08 per cent gum, and 8-91 per cent 

Miscellaneous species included beech, 
poral tamarack, hemlock and pines. Practic- 
ally all ties were pressure treated: 59-97 
per cent with creosote or creosote coal-tar 
solution, 36-05 per cent with creosote-petro- 
leum mixtures, and 3-98 per cent with mis- 
cellaneous preservatives. Of all ties, 56-5 
per cent were sawn and the others were hewn. 
About 60 per cent were adzed or bored before 
treatment. Long ties for points and crossings 
dropped 24 per cent; they were mainly of 
oak and all pressure treated. Piles for con- 
struction work dropped 50 per cent in number ; 
69 per cent were of pine and 81 per cent were 
creosoted. Other construction materials, includ- 
ing caps, stringers, mine timbers, fence posts, 
and wood for railroad cars showed an increase 
of 12-6 per cent. Wood paving blocks increased 
18 per cent to a total of 13,300,000 square feet. 
Treatment with fire-retardant compositions 
increased 26-5 per cent. 


American Rail Joint Design 

A minor but important change in 
the design of rail joints has been submitted to 
letter ballot by the American Railway Engineer- 
ing Association. It changes the spacing and 
vertical position of the bolt holes. The first 
bolt hole is to be 3}in instead of 2}4in from the 
end of the rail to the centre of bolt hole, and 
the other spacings are to be 6in instead of 
63in. With a normal opening of jin between 
rail ends, the central spacing will thus be 
7;in instead of 5 in. This applies to both four- 
hole and six-hole joints with 24in and 36in 
splice bars or fish-plates, and is for rails of 
115 lb and 133 lb sections. The change has 
been suggested by the committee on rails 
as the result of a recent study of rail joint 
conditions. Laboratory tests were concluded 
as to the effect of bolt tension, wheel loads 
and bolt-hole spacing upon web stresses in 
the rail within the limits of the joint bar. 
Tests were made with bolt tensions of 10,000 Ib, 
20,000 lb, and 30,000 lb. Wheel loads were 
so applied as to produce reverse flexure 
of the joint, as under traffic, and also to intro- 
duce eccentric loading. The spacings, from 
end of rail, were 2}in and 6}in (as at present), 
3}in and 6in, and 4}in and 5}in. Stress 
measurements were also made in the track 
under regular traffic conditions. Bolt tighten- 
ing produced vertical stresses in the rail web, 
and stresses around the holes were three times 
as high as elsewhere in the web, owing to the 
stress concentrating effects of the holes. High 
tensile stresses were found also in the upper 
and lower fillets near the rail ends. Moving the 
holes further from the rail ends not only lowered 
the tensile stresses around the bolt holes by 
about 25 per cent but also lowered the stresses 
in the upper fillets by about 32 per cent. 
In service cracks have occurred at these 
points with some frequency. Laboratory 
fatigue tests for reverse flexure, with the 
proposed drilling of bolt holes, showed a fatigue 
life 25 per cent longer than for joints with the 
present standard drilling. ° 
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Industrial and Labour Notes 


T.U.C. Statement on Wages and Prices 


The General Council of the Trades 
Union Congress held a special meeting on 
Wednesday of last week for further considera- 
tion of the Government’s White Paper on 
Personal Incomes, Costs and Prices. Following 
the meeting, it was announced that the General 
Council agreed with its committee on the 
economic situation, which had been analysing 
the White Paper, that the trade union move- 
ment could accept the Government’s principles 
relating to wage movements if certain provi- 
sions were kept in mind. 

A T.U.C. statement on the matter sets out 
the conclusions reached by the General Council 
and emphasises the necessity of retaining 
unimpaired the system of collective bargaining 
and free negotiation. It goes on to say that 
justification for claims for increased wages 
should be admitted where those claims are 
based upon the fact of increased output; and 
that the necessity should be admitted of adjust- 
ing the wages of workers whose incomes are 
below a reasonable standard of subsistence. 
The statement also includes the comment that 
it is in the national interest to establish stand- 
ards of wages and conditions in undermanned 
essential industries in order to attract sufficient 
manpower. Moreover, it urges recognition of 
the need to safeguard those wage differentials 
which are an essential element in wages struc- 
ture of many important industries and which 
are required to sustain the standards of crafts- 
manship, training and experience contributing 
directly to industrial efficiency and higher 
productivity. 

The General Council’s statement records that, 
in examining the situation, the special com- 
mittee considered all the implications of the 
White Paper and also the explanations given 
by the Prime Minister and his colleagues on 
the policy which the Government thought it 
necessary to follow to meet the growing dangers 
of inflation. ‘‘ The White Paper,” the T.U.C. 
concludes, “‘ is first of all a reminder to everyone 
that any further increase in the general level 
of incomes, without any corresponding increase 
in the general level of output, will only lead 
to an increase in the inflationary pressure on 
prices.” The General Council does not suggest, 
however, that the unions should actually with- 
draw all wage claims already tabled, or now 
being negotiated. but that executives should 
examine all claims, including current wage 
claims, in the light of the T.U.C. interpretation 
of the White Paper principle. The T.U.C. 
endorsement of the White Paper is, in fact, 
conditional on a policy designed to reduce 
profits and prices. 

The General Council’s recommendations, 
summarised above, have been circulated to all 
affiliated unions of the T.U.C. in preparation 
for a conference of union executives which is to 
be held on March 24th. 


Wages of Scientific Workers 


The Association of Scientific Workers 
has announced that an agreement recently made 
with the Engineering and Allied Employers’ 
National Federation provides for a new 
minimum wage for young technical workers in 
the engineering industry. By this agreement, 
workers at the age of twenty-one receive a 
minimum weekly wage of £3 19s. 6d. in London 
and £3 14s. 6d. in the provinces, with the 
addition in each case of a cost-of-living bonus 
of £1 9s. 6d. 

Another recent announcement by the Asso- 
ciation of Scientific Workers says that its 
Executive Committee has considered the 
Government’s statement on Persona] Incomes, 
Costs and Prices, and reaffirms its viewpoint that 
the salaries and conditions of service of many 
sections of scientific workers are inadequate. 
The Executive Committee feels, therefore, 


that the Association is compelled to continue 
with its efforts to secure improvements. 


British Overseas Trade 


The value of exports of United 
Kingdom goods in the month of January was 
£119,547,467, compared with £110,217,730 in 
December. The month of January, however, 
contained the maximum number of working 
days—twenty-seven, against twenty-five in 
December—so that on a daily basis the January 
figure exceeded that for December by only 
about £500,000. 

Thevolume of exports in January is estimated 
provisionally by the Board of Trade as being 
128 per cent of the 1938 monthly average, com- 
pared with 120 per cent in December, 117 per 
cent in the final quarter of last year, and 126 per 
cent in July, 1947. The volume figure is the 
highest so far recorded since the war, but the 
Board of Trade says that it differs little from 
the figure for last July, or from that recorded 
in December, if allowance is made for the length 
of the month of January and for the Christmas 
parcel post. The rate of export in January fell 
short by approximately 14 per cent of the target 
set originally for the end of 1947. Machinery 
exports at 69,601 tons established a new record 
in January, and the high level of motor vehicle 
exports was also maintained. 

Imports in January were valued at 
£161,753,705, a sum greater than in any month 
since last July. Re-exports in January were 
valued at £5,373,897, compared with an average 
of approximately £4,000,000 in the three pre- 
ceding months. Compared with December, 
the rise in the value of exports and re-exports 
together during January was greater than the 
rise in imports, so that the adverse balance was 
reduced from about £39,200,000 to £36,800,000. 
This was £4,900,000 more than in November, 
but was otherwise the lowest figure since 
February of last year. 


Regional Distribution of Exports 


In the Trade and Navigation Accounts 
for January (H.M. Stationery Office, price 
4s. 6d.), the Board of Trade has included some 
tables which show the value of Britain’s 
external trade with individual overseas coun- 
tries during 1947, with comparative figures for 
1946 and 1938. 

Commenting on these figures, The Board of 
Trade Journal says that before the war United 
Kingdom exports were shared almost equally 
between British and foreign countries, and after 
the war and up to the first quarter of 1946 
British countries took a rather larger share than 
foreign. In the second quarter of 1946, how- 
ever, there was a drop to 47-1 per cent in the 
proportion of exports taken by British coun- 
tries, but since then this proportion has again 
increased steadily to reach 54-4 per cent in 
the last quarter of 1947. Over the whole of last 
year British countries took 52-7 per cent of our 
exports. 

The principal markets for exports of United 
Kingdom goods in 1947, in the order of their 
importance, and the value of goods purchased 
were as follows:—Union of South Africa, 


£91,800,000; India, Pakistan, &c. (formerly 
British India), ~ £91,600,000 ; Australia, 
£71,800,000; Eire, £55,900,000; U.S.A., 


£47,900,000 ; Canada, £43,400,000 ; New Zea- 
land, £43,100,000; Argentine Republic, 
£34,700,000; Belgium, £33,600,000; The 
Netherlands, £30,800,000; British Malaya, 
£30,100,000 ; and Sweden, £29,900,000. 


Trade Agreements 


The Chancellor of the Exchequer, Sir 
Stafford Cripps, made a statement at his Press 
Conference on Thursday of last week about the 
series of trade and financial agreements which 
this country had made since sterling ceased to 
be convertible. In the course of that statement 
he said that we were constantly asked to 
facilitate deliveries of capital and other goods 
to the countries with which we were negotiating 


agreements, and it had been a major point in 
many of the negotiations. 

In the case of non-capital goods, Sir Stafford 
explained that the Government either allocated 
the quantities for export, or knew the quantity 
available and from close contact with the trade 
could ascertain the likely export distribution, 
Hence, when a country with which negotiations 
were in progress pressed for an offer for delivery, 
one could be made without undue risk. The 
position, however, was quite different in the 
case of capital goods where a long production 
cycle was involved, for, the Chancellor remarked, 
most of those goods were “ tailor-made” 
to the detailed specification of the purchaser. 
The actual process of production might take 
two or three years or more, and depended upon 
the form of the article and other conditions, 
and it was therefore impossible to foresee 
so far ahead what difficulties might be encoun- 
tered in the supply of raw materials, costs of 
production and alterations in specifications. 
In such cases, the Chancellor said, the main 
negotiations must be between the foreign 
purchaser and the United Kingdom manu. 
facturer. 

Sir Stafford also mentioned the allocation 
of scarce commodities, saying that as it was 
impossible to produce enough coal, steel, 
capital goods, &c., to satisfy all demands, 
we must not get into the position of promising 
more than we could perform. We had to make 
sure, however, that those commodities went 
to countries which gave us a return either in 
dollars or in vital imports which would other- 
wise have to be bought from the dollar area, 
or else to countries in the sterling area which 
would otherwise buy them from the dollar area. 
Those commodities, Sir Stafford emphasised, 
were the most valuable weapons in our negotia- 


tions and we had to ensure that we got the 


best return from them. The more we could 
produce, the better our bargaining position 
would be. 


The Merchant Shipping Bill 


Last week there was published the 
text of the Merchant Shipping Bill, the purpose 
of which is to give effect to certain of the con- 
ventions adopted at the Maritime Session of the 
International Labour Conference, held at 
Seattle in June, 1946. It is stated that the Bill 
is the outcome of agreements reached in dis- 
cussions between the Ministry of Transport and 
the National Maritime Board, and that it 
enables the Government to ratify four of the 
Seattle conventions concerned with food and 
catering for ships’ crews, the certification of 
ships’ cooks, the certification of able seamen, 
and social security for seafarers. The Bill will 
also enable new regulations to be made for crew | 
accommodation in merchant ships, although 
the Seattle convention on crew accommodation 
has not been ratified, since its provisions are 


not fully acceptable to the Government or to 


the National Maritime Board. 


Stock Control 


The Purchasing Officers’ Association 
has published a useful booklet on “Stock 
Control,” which has been prepared by Mr. W. 
Gildon, a Past-President of the Association. 
Methods of stock control necessarily vary 
according to the size and type of the under- 
taking concerned, but Mr. Gildon properly 
emphasises that in a well-managed business 
no system would be considered satisfactory 
which did not show not only the quantity of 
stock on hand at any time, but also its actual 
value. He stresses also that the necessity 
for accurate stock control and records applies 
as much to the small concern as to the large, 
and has included in his treatise specimens of 
suggested records, together with concise explana- 
tions of how they may be used. 

The address of the Association is 17-18, 
Henrietta Street,. London, W.C.2, and the 
price of the booklet is 2s. 
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French Engineering News 


(From our French Correspondent) 


Since steel production will determine 
economic activity in France in 1948 and steel 
is dependent on fuel, coal production will be 
all-important this year. Total coal production 
has been estimated at 72 million tons, but even 
if this is not fulfilled, it is imperative that the 
steel industry should receive the 900,000 tons 
monthly allocation, which will be maintained 
provided coal resources are not less than 69 
million tons. 

Coke imports envisaged for the year include 
the following :—Ruhr, 130,000 tons a month, 
as against 75,000 tons at present ; Saar, 65,000 
tons, as against 45,000 tons ; Belgium, 80,000 
tons, as against 50,000 tons (which is 40,000 
tons more than the commercial agreement 
arranged) ; from other sources, 15,000 to 18,000 
tons monthly. French production will amount 
to 350,000 tons a month from plants other than 
steel coke plants, 290,000 tons from mining 
coke plants, and 55,000 tons from gas plants, 
out of which it should be possible to reserve 
275,000 tons for the steel industry. In addition, 
steel coke plants will produce 210,000 tons a 
month, as against 195,000 tons at present. 

Steel production in 1948 will reach about 
6,500,000 tons, of which 500,000 tons will be 
imports. 

* * 

Delays in supplies of sheet metal have 
increased noticeably, deliveries now taking 
between eighteen and twenty-two months. 
The situation is also difficult with regard to 
rolled sections, steel for springs, tubes, foundry 
iron and non-ferrous metals. The supply 
situation for materials for electrical manufac- 
turers is stationary, a slight improvement having 
been noted for copper wire. Delays in supplying 
ball bearings increase from month to month. 

* * * 

The Génissiat hydro-electric plant, of which 
the first stage was recently officially opened, is 
only one item in the great electricity generating 

programme envisaged by the Monnet Plan. 
Before 1951, sixty new plants will practically 
double present generation of electricity. Three 
great hydro-electric plants will be put into 
service.in 1948, the Aigle in tho Massif Central, 
which will produce 6 or 7 million kWh yearly, 
the second stage of Génissiat, which will produce 
8 million kWh, and at the end of the year the 
plant at Castelnau, which will increase annual 
production by 80 million kWh. In 1950, the 
Chastan plant will generate at the rate of 
500 million kWh per annum, and the Pouget 
scheme, in the Tarn, 300 million kWh. In 1951, 
the Tignes plant will add 500 million kWh, 
the plant at Hottmanshein, in Alsace, 900 
million kWh, and the Mondragon scheme 1800 
million kWh to the total annual output. 

* * * 


The 55,500,000-ton coal production pro- 
gramme for 1947 envisaged by the Modernisa- 
tion Commission was fulfilled to the extent of 
about 90 per cent. Only the Loire mines and 
some mines in the Mure achieved their targets. 
Mishaps in other mines, including flooding in the 
Moselle pits, accounted for some shortcomi 
while strikes reduced output in other fields. 
The stagnation in individual output, however, 
is the dominant factor in the delay in recovery 
in this industry. For this reason the Minister 
of Industry and Commerce recently spoke 
before 300 engineers from all the nationalised 
mines on the necessity for collaboration among 
all ranks in order to solve coal problems in 
France. Important orders for material had 
been placed abroad, he said, and improvement 
in output should result. Unfortunately, the 
lack of dollar credits in 1947 meant that orders 
were cut down, and it was possible that in the 
future the equipment now received might be 
out of action for want of spare parts. Equip- 
ment imported includes 42 _ coal-cutting 
machines, 15 loading machines, 111 scraping 
conveyors, 7 duckbills, 25 jumbos, 230 hoists, 
60 drillers and 8 compressors. Mine face elec- 
trification is being pushed ahead, particularly 
in Lorraine. It is hoped that new installations 
in the Lorraine basin will increase daily pro- 
duction from 27,000 tons to 41,000 tons by 1950. 
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Notes and Memoranda 


Rail and Road 


METROPOLITAN LINE REARRANGEMENT.—The 
London Transport Executive reports that work is 
now in progress on a plan to improve the Metro- 
politan Line by rearranging five miles of the tracks 
near Harrow-on-the-Hill and Preston Road Stations. 
By making track changes bottlenecks will be elimi- 
nated, to enable the peak service on the Uxbridge 
(Metropolitan) Line to be increased from eight 
to twelve trains per hour, as soon as new rolling 
stock is available, and also to improve running on 
the main Metropolitan Line from Baker Street to 
Harrow-on-the-Hill, Rickmansworth and Ayles- 
bury. The changeover of tracks is to be made in 
seven stages so as to minimise interference with 
traffic, and the first stage of the work is nearly 
complete. New signalling is being installed between 
Preston Road and Harrow North in connection with 
the scheme and a master signal cabin has already 
been erected at Harrow-on-the-Hill Station, with 
two subsidiary automatic cabins north and south 
of the station. 

Tue “ Master Curter” Train REcoRDING.— 
On Tuesday, February 10th, the B.B.C., Manchester, 
undertook a footplate recording on the “ Master 
Cutler” train, which runs between Sheffield and 
London on the North-Eastern Region of British 
Railways. Mr. Eric Jolly, Recorded Programmes 
Executive, of the B.B.C., travelled on the foot- 
plate and cables were rigged along the side of the 
engine tender, connecting the footplate micro- 
phones to the recording equipment, which was 
placed in the leading vehicle of the train. Chief 
Locomotive Inspector Whitehead, of Nottingham, 
travelled with Mr. Jolly, and provided him with a 
ready source of information on all aspects of the 
working of the train. The rigging of the micro- 
phone cables was carried out overnight in the 
carriage shed, and at Darnall early on Tuesday 
morning. The latter part of the work could not be 
completed earlier as the scheduled engine diagram 
working provided for a Leicester engine to work 
the trip and this did not arrive at the Darnall shed 
until 4 a.m. 


Air and Water 


Fuicut REFUELLING.—The Ministry of Civil 
Aviation announces that the first experimental 
flight by the Liberator receiver aircraft across the 
North Atlantic was carried out recently non-stop 
from Montreal to London Airport in 13 hours 5 
minutes. Refuelling from a tanker aircraft of 
Flight Refuelling Limited took place satisfactorily 
off Gander, Newfoundland, at a height of 9000ft 
in a temperature of minus 30 deg. Cent. 


Street ror SHIPBUILDING.—In a written Parlia- 
mentary reply, the Parliamentary Secretary to the 
Admiralty, Mr. W. Edwards, says that no alloca- 
tions of steel have yet been made for the second 
half of 1948. If allocations for shipbuilding and 
ship-repairing remain at the same level as for the 
first half of 1948, the total allocations for the year 
will be 5-5 per cent less than the allocations for 
1946, and 7 per cent more than the total alloca- 
tions for 1947. They will, however, be 17 per cent 
less than the total deliveries in 1946 and 14-6 
per cent less than the 1947 deliveries. 

Rapio Arps To Ssrepinc.—In order to demon- 
strate how the great wartime advances in radio 
and radar are now being applied to navigation in 
the Merchant Navy, the Ministry of Transport is 
arranging, in co-operation with the Central Office 
of Information, a series of film shows in Glasgow, 
Liverpool and Southampton. The films are also 
to be shown at other ports in the United Kingdom, 
and in France and Holland. The films have been 
chosen as giving a general picture of the develop- 
ments of the two aids considered to be most suited 
to the Merchant Navy—marine radar and Decca— 
both of which have been under constant review 
by the Ministry of Transport since the end of the 
war. An officer of the Ministry will be present at 
each showing to give information on the work of 
all British radar manufacturers. 


Miscellanea 


Lioyp’s REGISTER oF SHippInc.—At a special 
meeting of the General Committee of Lloyd’s 
Register of Shipping, held on Wednesday, February 
18th, the resignation of Mr. Ernest L. Jacobs, 
the Chairman of the Sub-Committee: of Classifi- 
cation, on account of his advancing years, was 
accepted with very great regret. Mr. Jacobs 
became Acting Chairman of Classification in July, 
1943, and Chairman in 1945, and had supervised 
the Society’s classification work since 1941. To 


succeed him, Mr. Kenneth R. Pelly, who has been 
Deputy-Chairman and Treasurer since July, 1946, 
was elec Chairman of the Sub-Committees of 
Classification, and Sir Philip D’Ambrumenil was 
elected Deputy-Chairman and Treasurer in his 
place. Mr. Pelly has served as a member of the 
General Committee for eleven years and as a repre- 
sentative of the London General Shipowners’ 
Society, of which he was the Chairman, from 
February, 1937, to June, 1938. 


DanisH InsTITUTION oF CiIviL ENGINEERS.— 
The Danish Institution of Civil Engineers has 
recently concluded celebrations to mark the open- 
ing of its rebuilt headquarters, “ gg RRA ng 
House,” in Copenhagen. Sir Stanley 
Past-President of the Institution of Electrical 
Engineers, attended the celebrations as the official 
delegate of the Institution of Civil Engineers, the 
Institution of Mechanical Engineers, and the 
Institution of Electrical Engineers. 


Gavuce anp Toot Makers’ AssocraTion.—A . 
party of seventeen members of the Gauge and Tool 
Makers’ Association, accompanied by the Associa- 
tion Secretary, Mr. Gilbert T. Beach, is to visit the 
United States of America and Canada next month 
The objects of the visit are to confirm arrangements 
for the export to the U.S.A. and Canada of British 
precision tools and gauges ; to attend the exposition 
and convention in Cleveland, Ohio, of the American 
Society of Tool Engineers; and to visit precision 
gauge and toolmaking establishments with a view 
to studying American and Canadian methods of 
production and confirming that British tools and 
prices are competitive with those of the American 
and Canadian gauge and tool industries. 


GENERATION OF ELECTRICITY, JANUARY, 1948.— 
The Electricity Commissioners state that 4541 
million units of electricity were generated by autho- 
rised undertakers in Great Britain during the month 
of January, 1948, as compared with the revised 
figure of 4671 million units in the corresponding 
month of 1947, representing a decrease of 130 
million units or 2-8-per cent. To some extent this 
fall is, no doubt, a reflection of the milder weather 
in January, 1948. The total number of units sent 
out from the generating stations of authorised 
undertakers during that month (i.e., units generated 
less units consumed in the stations by auxiliary 
plant and for lighting, &c.) was 4,295 million units, 
as compared with the revised figure of 4,423 million 
units in the corresponding month of 1947, represent- 
ing a decrease of 128 million units, or 2-9 per cent. 


InsTITUTION OF MeETALLuRGIsTs.—The next 
examinations for the Licentiateship and Associate- 
ship of the Institution of Metallurgists are to be 
held in September, 1948, and candidates may 
submit their applications for permission to enter 
at any time before April J, 1948. Each application 
must be made on a form to be obtained from the 
Registrar, Institution of Metallurgists, 4, Gros- 
venor Gardens, London, 8.W.1, and must be 
accompanied by a registration fee of one guinea. 
The remainder of the examination fee will be pay- 
able not later than August 1, 1948, by candidates 
whose applications to enter for the examinations 
are accepted. The registration feé will not be 
returnable in any circumstances and applications 
received after April Ist will not be considered. 
Full details of the arrangements for the examina- 
tions will be issued in due course. Examinations 
for the Fellowship may also be arranged, and 
intending candidates should apply for permission 
to enter for the examination, stating the branch of 
metallurgy in which they wish to be examined. 


ImpRovIseD METHOD or Hanpiine LARGE 
TRANSFORMER FOR SHIPMENT.—A 30,000-KVA, 
53/130-kV, 3-phase transformer, manufactured by 
the Hackbridge and Hewittic Electric Company, 
Ltd., and destined for installation in France, weighed 
approximately 70 tons filled with oil and when it 
became known that the only floating crane at the 
London Docks suitable for this lift was not avail- 
able, there was a prospect of considerable delay 
and general disruption of plans for the shipment of 
the transformer. The problem was solved with 
the co-operation of the oil suppliers, W. B. 
Dick and Co., Ltd., by removing the oil from the 
transformer, at the maker’s works, immediately 
prior to despatch, the transformer being then filled 
with dried air under pressure and sealed for trans- 
port. The removal of the oil brought the weight 
within the capacity of an available crane and after 
the transformer was placed in the ship’s hold, it 
was filled with oil from W. B. Dick’s oil tankers, 
operating from the dockside, under careful super- 
vision. By this enterprising solution and co- 
operation between the manufacturers and the oil 
suppliers, delivery of the transformer was effected 
to the arranged schedule. 
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Forthcoming Engagements 


Seoretaries of I 


requested to note that, in order to make sure of their insertion, 
the necessary information should reach on, or 
before, the morning of the Monday of the preceding 


the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 

Monday, March \st.—Lerps Brancx: Great Northern 
Hotel, Leeds. ‘‘ Simple Vector Diagrams as Applied 
to Electrical Calculations,” J. W. Fall. 7.30 p.m. 
—SHEFFIELD BrancH: Royal Victoria Station 
Hotel, Sheffield. ‘Progress of the Electrical 
Engineer,” J. C. Burkhard. 7.30 p.m. 

Tuesday, March 2nd.—S.E. Lonpon Brancu: Castle 
Hotel, High Street, Eltham. ‘“ The Maintenance of 


Continuous Process Plant,” N. Cogger. 8 p.m.— 
W. Lonpon BrancH: Oddfellows’ Hall, 186, 
Hammersmith Road, W.6. “AC. and D.C. 
Automatic C ontactor Gear for Industrial Purposes,” 
S. H. Harding. 7.30 a m. 

Wednesday, March 3rd.—N. LonpoN Brancu: Three 
Jolly Butchers Hotel, Ww ood Green, N.22. ‘“ Auto- 


matic Telephony with Special Reference to London 
System,” H. E. Haines. 8.15 p.m.—N.E. Lonpon 
BRANCH : Mawney’s Arms, Mawney’s Road, 
Romford. ~“ Light, Vision and Lighting,” B. H. 
Gurr. 8 p.m. 


Bradford Engineering Society 
Monday, March 1st.—Technical College. Bradford. 
‘Modern Lighting Practice with Particular Refer- 
ence to Industrial Fluorescent Lighting,” J. C. 
Lowson. 7.15 p.m. 
Chemical Society 

March 4th.—Burlington House, Piccadilly, 
“The Occurrence and Significance of the 
Pentose Sugars in Nature, and their Relationship 

to the Hexoses,” E. L. Hirst. 7.30 p.m. 

Iluminating Engineering Society 
To-day, Feb. 27th.—BmmMincHaM CENTRE: Imperial 
Hotel, Temple Street, Birmingham. Annual general 
meeting and Presidential Address, J. W. T. Walsh. 


6 p.m. 
Incorporated Plant Engineers 

Wednesday, March 3rd.—LoNDON Brancu:  RKoyal 
Society of Arts, John Adam Street, Adelphi, W.C.2. 
“Plant in the Plastics Industry,” Part I, F. W. 
Parker. 7 p.m. 

Thursday, March 4th.— PETERBOROUGH BrancH : Grand 
Hotel, Peterborough. Talk by A. L. Berridge. 
7.30 p.m. 

Institute of British Foundrymen 

To-day, Feb. 27th.—¥aLKIRK SEcTION: Temperance 
Café Smckeroom, Lint Riggs, Falkirk. Film display, 
followed by annual business meeting. 7 p.m. 

Saturday, Feb. 28th.—Easr Miptanps Branco: The 
College, Leicester. ‘‘ Roller Conveyor and _ its 
Application in the Foundry,” J. Gardom. 6 p.m.— 
WaLeEs aND Monmovuts Brancu: Engineers’ Insti- 


Thursday, 
W.1. 


tute, Cardiff. ‘‘ Foundry Technique,” display of 
instructional film strips. 6.30 p.m. 

Saturday, March 6th.—BristoL anp W. oF ENGLAND 
Branco: Rougemont Hotel, Exeter. ‘* Loam and 
Dry Sand wegen, D. Robertson. 3 p.m.— 
West Ripinc or YorKs BRANCH: Technical 


College, Bradford. “ Brains Trust,” 6.30 p.m. 
Institute of Economic Engineering 
Saturday, March 6th—Mipitanp Recion: Chamber of 

Commerce, Birmingham. ‘“ Rubber and its Manu- 
facture,’ D. R. Burrows. 2.30 p.m. 
Institute of Metals 
Monday, March \st.—Lonpon SEcTION : Chemical 
Society, Burlington House, Piccadilly, W.1. ** The 
Manufacture and Usage of Magnesium and its 
Alloys,” C. J. P. Ball. 6.30 p.m. 


Thursday, March 4th.—-BrrmincHaM SECTION: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. “ Precision Casting,” F. Hudson. 
6.30 p.m. 


Institute of Welding 


Thursday, March 4th—S. Lonpon Brancu: Institute 
of Marine Engineers, 85, Minories, E.C.3. ‘‘ Welded 
Pressure Vessels,” H. N. Pemberton. 6.30 p.m. 


Institution of Civil Engineers 

To-day, Feb. 27th.— BmmMINGHAM AND DistTRICT Assoctia- 
TION: James Watt Memorial Institute, Great 
Charles Street, Birmingham. “‘ Recent Develop- 
ments in Structures of Prestressed Concrete,”’ K. 
Mautner. 5.30 p.m.—YORKSHIRE ASSOCIATION : 
Great Northern Station Hotel, Leeds. ‘“‘ The Use 
of Tidal Power,” B. D. Richards. 7 p.m. 

T uesday, March 2nd.—Great George eaees S.W.1. 

‘ First Stages in the Construction of the Jan Smuts 

Airfield, Johannesburg,” W. R. Greathead and 
R. D. Hawkins. 5.30 p-m. ; 

Friday, March 5th—N.W. Assoctation: College of 
Technology, Manchester, 1. ‘‘ Masonry Construc- 
tion,’ E. G. Warland. 6.30 p.m. 


Institution of Electrical Engineers 


To-cay, Feb. 27th.—Central Hall, Westminster, S.W.1. 
“Electricity and Everyman,” P. Dunsheath. 


6.30 p.m. 

Saturday, Feb. 28th.—Sovutn Mipianp STUDENTS’ 
Section: Visit to the Development Laboratories 
of the General Electric Company, Ltd., Witton 
Birmingham. 10 a.m. 

Monday, March 1\st.—S. Miptanp CENTRE: Imperial 
Hotel, Temple Street, Birmingham. ‘Speech 
Communications Under Conditions of Deafness 
or Loud Noise,”’ W. G, Radley. 6 p 

Tuesday, March 2nd.—Café Royal, W.1. 
7.30 p.m. 

Wednesday, March 3rd.—Rapio SECTION « 


.m. 
Buffet Dance. 


Savoy Place, 
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Victoria Embankment, W.C.2. “ The Testing of 
Communication-t Radio Receivers,’ W. J. 
Bray and W. R. va Lowry. 5.30 p.m. 

Thursday, March 4th, —OrpINARY MEETING : Savoy 
Place, Victoria. Embankment, W.C.2. “The 
Flectrification of the Warsaw Railway Junction,” 
J. Podoski. 5.30 p.m 

Friday, March 5th.—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘* Deve- 
lopment and Use of Magnetic Apparatus for Bonib 
and Mine Location,” A. Butterworth. 5.30 p.m. 

“Development of Locators of Small Metallic 
Bodies Buried in the Ground,” B. Roston, 5.30 p.m. 
Institution of Heating and Ventilating Engineers 

Wednesday, March 3rd.—East MIDLANDS BRANCH: 
College of Technology, The Newarke, Leicester. 
Installation of Chairman for 1948-49. Papers for 
‘John Hughes” Prize. 6.30 p.m, 

Institution of Mechanical Engineers 

To-day, Feb. 27th.—INFoRMAL MEETING : Storey’s Gate, 
St. James’s Park, S.W.1. Discussion on ‘‘ The 
Future of Fuel and Power,” introduced by F. 
Rogers. 5.30 p.m.—SoUTHERN Brancu, GRADUATES’ 
Section: Municipal College, Portsmouth. ‘‘ The 
Development of German Aircraft During the War,” 
D. B. Cobb. 6.30 p.m. 

Saturday, Feb, 28th.—YoORKSHIRE BRANCH, GRADUATES’ 
Section: Midland Hotel, Bradford. ‘ Precision 
Machine Tools,” H. G. Bottomley. 2.30 p.m. 

Monday, March \st.—N.E. Brancn: King’s College, 
Neweastle upon Tyce. “The Possibilities of 
Nuclear Energy for Heat and Power Production,” 
J. D. Cockcroft. 6 p.m. 


Tuesday, March 2nd.—AvTOMOBILE Division : Storey’s 
Gate, St. James’s Park, S.W.1. ‘“* The Organisation 
of Large-Scale Vehicle Overhaul and Repair,” 


E. C. Ottaway. 6 p.m.—CovEeNTRY AUTOMOBILE 
Division: Geisha Café, Hertford Street, Coventry. 
“The Motor Car v. the Weather,” H. Silman. 


7 p.m. 

Wetnilion, March 3rd.—LeEps AUTOMOBILE DIVISION : 
The University, Leeds. ‘The Organisation of 
Large-Scale Vehicle Overhaul and Repair,” E. C. 
Ottaway. 7.30 p.m, 

— March 5th.—Storey’s Gate, St. James’s Park, 

V.1. “Wave Action Resulting from Sudden 

atl of Compressed Gas from a Cylinder,” 
F. K. Bannister and G. F. Mucklow. 5.30 p,m. 

Saturday, March 6th.—SovuTHERN Braycu: Kiwbell’s 
Restaurant, Southsea. Presidential Address, Lord 
Dudley Gordon. 2 p.m. 


Institution of Post Office Electrical Engineers 
Tuesday, March 2nd.—Institution of Electrical Engi- 
neers, Savoy Place, Victoria Embankment, W.C.2. 
*“Methods of Telephone Apparatus Maintenance,” 
W. H. Maddison. 5 p.m. 
Institution of Production Engineers 
To-day, Feb. 27th.—Nortu-EasTERN GrapvuaTE SéEc- 
TION: Neville Hall, Newcastle-upon-Tyne. ‘* Some 
Improvements in Production thods,” G. Pool. 


6.45 p.m. 

Saturday, Feb. 28th.—YorKSHIRE GRADUATE SECTION : 
Association of British Engineers, Keighley. ‘* Prin- 
ciples and Practice of Metallurgical Testing and 
Research,” J. W. Poole. 2.30 p.m. 

Monday, March lst.— YORKSHIRE SEcTION: Hotel Metro- 
pole, Leeds. “85 Years of Precision Production 
Engineering,” F. T. Nurrish. 6.30 p.m.—Hartrax 
GRapUATE SecTION: Visit to Messrs. Frederick 
Smith and Co.’s Works, Halifax. 6.30 p.m. 


Tuesday, March 2nd.—CoveNTRY GRADUATE SECTION : 
Technical College, Coventry. ‘“ Boot and Shoe 
Production.” 7.15 p.m. ; 

Wednesday, March 3rd.—Preston Section: Harris 
Institute, Corporation Street, Preston. ‘‘ Control 
of Overhead Costs,” T. G. Rose. 7.15 p.m.— 
NOTTINGHAM SEcTION: Victoria Svation Hotel, 
Milton Street, Nottingham. Annual General 
Meeting. 7 p.m.--WESTERN SECTION : rand 
Hotel, Bristol. Annual Section Meeting. 7.15 p.m. 


Thursday, March 4th.—Guascow Section : Institution of 
Engineers and Shipbuilders in Scotland, 39, Elm- 
bank Crescent, Glasgow, C.2. Informal Discussion. 
8 p.m. 

Institution of Sanitary Engineers 

To-day, Feb, 27th—Caxton Hall, Westminster, S.W.1. 
“The Inspection and Control of Trade Waste 
Effluent Discharges,” M. A. Kershaw. 6 p.m. 

Institution of Structural Engineers 

To-day, Feb. 27th.—MipLanp CouNTIES BRANCH: 
James Watt Memorial Institute, Great Charles 
Street, Birmingham. ‘“ Recent Developments in 
Structures of Pre-stressed Concrete,” K. W. Maut- 
ner. 5.30 p.m. 

Tuesday, March 2nd.—-NoRTHERN COUNTIES BRANCH : 
Cleveland Scientific and Technical Institute, 
Corporation Road, Middlesbrough. ‘‘ Structural 
Engineering in Chemical Manufacture,” D. W. 
Portus. 6.30 p.m 

Wednesday, March 3rd. —NorTHery Counties BRANCH : 
Neville Hall, Westgate Road, Newcastle. ‘‘ Con- 
structional Features of Meaford Power Station,” 
F. T. Bunclark. 6.30 p.m.—WaLes anp Mon- 
MOUTHSHIRE BRANCH: Mackworth Hotel, Swansea. 
“Some Problems in the Design of Welded Steel 
Structures,” R. G. Braithwaite. 6.30 p.m. 

Friday, March 5th.— LANCASHIRE AND CHESHIREBRANCH: 
College of Technology, Manchester. ‘‘ Masonry 
Construction,” E. G. Warland. 6.30 p.m. 

Junior Institution of Engineers 

To-day, Feb. 27th.—39, Victoria Street, 8.W.1. “ Auto- 
matic Washing Control in the Laundry Industry,” 
A. J. Simpson. 6.30 p.m. 

Saturday, Feb. 28th.—Nortu-WeEsTERN SECTION: Man- 
chester Geographical Society, 16, St. Mary's Par- 
sonage, Manchester. ‘“‘ The Manufacture of Gramo- 
phone Records,” H. W. Bowen, 2.30 p.m. 

Tuesday, March 2nd.—Mipuanpb Section: James Watt 
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Memorial Institute, Great Charles Street, Bir- 
mingham. ‘‘ Coronation Scot ’—A Railway Deve. 
lopment,’”’ R. A. Riddles. 7 p.m. 
Friday, March 5th.—39, Victoria Street, 8.W.1. ‘‘ Some 
Notes on Flameproof Lighting and Power Installa 
tions, ” §. L. Lyons. 6.30 p.m. 
Keighley Association of Engineers 
Saturday, March 6th.—Assembly Hall, Mechanics Insti- 
tute, Keighley. Annual Dinner. 6 p.m. 
Manchester Association of Engineers 
Friday, March 5th.—Engineers’ Club, Albert Square, 
Manchester. *‘ Modern Trends in Oil Refining,” 
E. J. Dunstan. 6.45 p.m. 
North-East Coast Institution of Engineers and Shipbuilders 
Friday, March 5th.—Minino Institute, Newcastle upon 
Tyne. * Resistance to Buckling of Light Alloy 
Plates,” W. Muckle. ‘‘ Measurement of Water 
Movements Associated with Ships,” E. G. Richard. 
son. 6.15 p.m. 
Royal Statistical Society 
Friday, March 5th.—-INDUSTRIAL APPLICATIONS SECTION, 
LONDON Group: E.L.M.A. Lighting Service Bureau, 
2, Savoy Hill, W.C.2. ‘* Consumer Research in the 
Electricity Supply Industry,” W. Pridmore. 6 p.m, 
Sheffield Metallurgical Association 
Tuesday, March 2nd.—198, West Street, Sheffield, | 
“Early History of the Sheffield Iron and Steel 
Industry,” A. Allison. 7 p.m. 
Stephenson Locomotive Society 
Friday, March 5th.—Russell Road, Kensington, W.14 
* Rail Motive Power of the Future,’’ O. 8. Nock. 


6.30 p.m. 
Saturday, March 6th.—Leeps BRancH: Y.M.C.A., 
Albion Place, Leeds. ‘‘ Railway Operation in 


South East Asia,’ A. B. Crompton, 2.30 p.m. 
West of Scotland Iron and Steel Institute 
To-day, Feb. 27th.—Royal Technical College, Glasgow. 
“Some Examples of New Measuring Instrument 
Techniques and their Application to the Iron and 
Steel Industry,” 8. 8. Carlisle. 7 p.m. 





Personal and Business 


Hai, Harpinea, Ltd., has opened a branch at 


Martin’s Bank Chambers, High Street, Newport, 
Mon. 
Mr. W. 8S. Gearinc, A.M.LE.E., has been 


appointed London branch manager of Johnson and 
Phillips, Ltd. 

Mr. HuGu R. Neitson and Mr. Iain M. Stewart 
have been appointed directors of Glenfield and 
Kennedy, Ltd. 

Mr. ALEXANDER BEuHR has been appointed export 
superintendent to Mono oe Ltd., 67, Clerken- 
well Road, London, E.C.1 

Mr. Marcus N. Graton, 79, Dene Avenue, 
Hounslow, Middlesex, has been appointed technical 
representative of S. Briggs and Co., Ltd., Burton- 
on-Trent. 

C. Ryan anv Co., Ltd., has changed its address 
to 2-20, Pancras Street, London, W.C.1 (telephone, 
Museum 4772; telegrams, ‘‘ Ryanco, Westcent, 
London ”’). 

Dr. R. C. Gooprnc Wiiuiams, M.I. Mech. E., 
M.I.E.E., has been appointed chief engineer of 
Philips Flectrical, Ltd., to advise the managing 
director on all technical matters. 

THe METROPOLITAN-VICKERS ELECTRICAL Com- 
PANY, Ltd., announces that Mr. W. Symes, Mr. 
W. A. Coates and Mr. G. H. Fletcher, M.I.E.E.. 
have been appointed directors. 

Mr. R. H. S. Turner, A.M.I.P.E., has been 
appointed superintendent of the plant department, 
Metropolitan-Vickers Electrical Company, Ltd., in 
succession to the late Mr. F. A. Pucknell. 

ALFRED Herpert (Inp1a), Ltd., has opened a 
branch office in Karachi, in charge of Mr. G. 8S. 
Heathcote, to deal with the supply of machine tools 
and equipment in the Dominion of Pakistan. 

Mr. P. E. Tuomas, A.M.I. Mech. E., has resigned 
his appointment as deputy general manager of 
Exactor Control Company, Ltd., and has estab- 
lished a consulting practice at 4, Downs Road, 
Epsom, Surrey. 

Powe.tL Durrryn Tecunicat Services, Ltd.., 
has appointed, as managing directors, Mr. W. L. 
Boon, M.I. Mech. E. (fuel utilisation), and Mr. D. G. 
Hemmant, M.I. Min. F., and Mr. R. L. Lechmere- 
Oertel, M.I. Min. E. (mining). 

Mr. H. P. Ports, M.I.Mech.E., has resigned from 
the board of A. A. Jones and Shipman, Ltd., to 
become managing director of British Engineers’ 
Small Tools and Equipment Company, Ltd. Mr. 
E. J. Townsend has been appointed a director of 
A. A. Jones and Shipman, Ltd. 

B.S.A. Toots, Ltd., has taken over the plant of 
Hahn Tessky Index Werke, and will continue 
in Great Britain the manufacture of Index auto- 
matic screw machines. This work will be carried 
out by a separate company known as Index Auto- 
matic Machine Co., Ltd., Studley Road, Redditch, 
Worcs. 
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A Seven-Day Journal 


South Western Electricity Board 


THE Minister of Fuel and Power has an- 
nounced the following new appointments as 
members of the South Western Electricity 
Board : Mr. Stanely H. Payne, a member of 
Taunton Borough Council and for thirty years 
a district secretary of the Amalgamated Engi- 
neering Union; Mr. George H. Johnstone, 
chairman of the Cornwall County Education 
Committee ; Mr. A. N. Irens, chief electrical 
engineer of the Bristol Aeroplane Company, 
Ltd. The appointments previously announced 
were: Mr. 8. F. Steward (chairman), who was 
formerly a director of E. R. and F. Turner, 
Ltd.; Mr. H. Midgley (deputy-chairman), 
who was formerly city electrical engineer 
and manager of the Plymouth Corporation 
Electricity Dept.; Engineer Vice-Admiral 
Sir John Kingcome (member), who was, 
until 1947, Engineer-in-Chief of the Fleet ; 
Mr. Frank Forrest (member), a Past-President 
of the I.M.E.A. Six executive appointments 
to the headquarters staff of the Board have 
also been made, whereby Mr. G. O. McLean 
(personal assistant to the managing director 
of ,Edmundsons Electricity Corporation) be- 
comes chief engineer’; Mr. A. W. Allwood 
(deputy city electrical engineer at Norwich) 
becomes deputy chief engineer, and Mr. R. 
W. Steel (engineer and manager, Cheltenham 
Electricity Supply Dept.) becomes the chief 
commercial officer. Five sub-area managers 
have also been appointed, as follows: Sub- 
area No. 1, based on Bristol, Mr. E. C. Willis 
(general manager, Bristol); Sub-area No. 2, 
based on Taunton, Mr. L. V. Turner (electrical 
engineer, Taunton) ; Sub-area No. 3, based on 
Exeter, Mr. G. T. Garwood (engineer and 
manager, West Hampshire Electricity Com- 
pany, Ltd.) ; Sub-area No. 4, based temporarily 
on Torquay, Mr. G. J. Hollyer (borough 
electrical engineer and manager, Torquay) ; 
Sub-area No. 5, Mr. A. C. Owen (general 
manager, Cornwall Electric Power Company). 
It is stated that the selection of Torquay 
as a sub-area headquarters is an interim mea- 
sure pending rebuilding at Plymouth. 


Retirement of Mr. A. D. Sloan 


WE learn that Mr. A. D. Sloan, M.I.E.E., 
chief engineer of the English Electric Company, 
Ltd., since 1936, retired at the end of 1947, 
after a long career with the company, begin- 
ning with his apprenticeship at the Dick 
Kerr works, Preston, in 1900. Born in 1883, 
he was educated at Cheltenham College. 
Having completed his apprenticeship at Preston 
he went to Manchester University, after 
winning a scholarship through his studies 
at the Harris Institute. After a year at the 
University he was appointed assistant to the 
chief of Dick Kerr’s a.c. design department. 
A tour of duty in a technical capacity in 
Australia and New Zealand in 1914 was fol- 
lowed by his appointment as chief a.c. designer. 
In 1917 Dick Kerr and Co. turned its attention 
to the manufacture of war material, including 
aircraft, and Mr. Sloan visited America, when 
the company, at the request of the govern- 
ment, began to build flying-boats to the 
design of the Curtis Aeroplane Company, of 
Buffalo. By the end of the war, Mr. Sloan 
was specialising in the design of heavy a.c. 
machines and was responsible for one of the 
first turbo-alternators, a machine with the 
impressive output (for those days) of 5000kW 
at 3000 r.p.m. In 1919 he became chief 
designer of large a.c. machines in the newly- 
formed English Electric Company, moving 
first to London and then in 1926 to Stafford, 
during the internal reorganisation of the 
company. He paid a second visit to the U.S.A, 
in 1931, when he spent some months with the 
Westinghouse Electric Manufacturing Com- 
pany, Pittsburg. In 1936 Mr. Sloan succeeded 
Mr. A. H. Law as chief engineer. Mr. J. 
T. Moore, the newly-appointed chief engineer 
of the English Electric Company, has been 


very closely associated with the heavy elec- 
trical industry for more than twenty years. 
He was educated at the High School, Glasgow, 
graduated at Glasgow University, and is an 
Associate of the Royal Technical College, 
Glasgow. Mr. Moore served his apprentice- 
ship with the Fairfield Shipbuilding and Engi- 
neering Company, Ltd., Glasgow. In 1926 
he joined British Brown Boveri, Ltd., in Lon- 
don, and eight years later he transferred to 
Richardsons Westgarth, Brown Boveri, Ltd. 
His service with the English Electric Company, 
Ltd., began in 1936, when he was appointed 
sales manager of the Steam Turbine Depart- 
ment at Rugby. In 1945 he became manager of 
this department, with his headquarters in 
the company’s London office. Mr. Moore is an 
associate member of each of the three senior 
engineering Institutions and the Institute of 
Marine Engineers and a Fellow of the Royal 
Society of Arts. 


The British Corporation Register of 
Shipping and Aircraft 


Ar the 58th annual meeting of the British 
Corporation Register of Shipping and Aircraft, 
which took place in Glasgow on Wednesday, 
March 3rd, Mr. Gilbert J. Innes, the chair- 
man, stated that after an enforced lapse of 
nine years the Annual Report was again pub- 
lished. He announced that the Technical 
Committee would shortly have direct repre- 
sentation from the Shipbuilding Conference, 
the Dry Dock Owners’ and Repairers’ Central 
Council, and the National Association of Marine 
Engine Builders. In reviewing the technical 
work of the year, Mr. George Barrie, the chair- 
man of the Technical Committee, said that in 
the new rules the longitudinal standards of 
strength were the results of patient and pro- 
longed analysis of performances of actual ships 
over a long period of years. It was satisfactory 
to know that Lloyd’s Register and the American 
Bureau had intimated their agreement with 
the standards of longitudinal strength laid down 
in the new rules. On the engineering side his 
colleague, Mr. Allan Stevenson, the vice- 
chairman of the Technical Committee, was 
satisfied that the new rules covered good 
modern practice, without insisting on detailed 
requirements, such as would stultify develop- 
ment on sound commercial lines. The staff 
had considered the use of aluminium for hull 
structures, machinery fittings, and electrical 
fittings. As regards steel they were searching 
for a mild steel which was least sensitive to 
notch or discontinuity effect, and which even 
if fracture did occur, would not lend itself to 
the rapid propagation of that fracture. British 
steels were generally satisfactory in this respect, 
although there were cases where steel had not 
proved up to the mark. Composition had 
a great effect, but care in manufacture was 
a factor of primary importance. The quarterly 
technical reports of the chief surveyor, Mr. 
J. L. Adam, C.B.E., had proved of great ser- 
vice and were generally valued. 


Art and the Industrial Revolution 


On Tuesday, March 2nd, an _ exhibition 
showing the influence which the industrial 
revolution had on art between the years 1760 
and 1851, was opened at Heal’s Mansard Gal- 
lery, 196, Tottenham Court Road, London, 
W.1. This exhibition has been arranged by 
Dr. F. D. Klingender, in collaboration with the 
Newcomen Society. It consists of an interest- 
ing and comprehensive assembly of prints, 
models and paintings illustrating the indus- 
trial revolution in this country as seen by 
contemporary artists. The exhibits include 
many representative engineering achievements 
between 1760, when Brindley’s first canal was 
opened, and 1851, the year of the Great Exhibi- 
tion. In a speech prior to declaring the exhibi- 
tion open, Dr. H. Shaw, the Director of the 
Science Museum, graphically dealt with the 


industrial achievements which took place in 
this country during the period under review. He 
pointed out that the squalor of industrial Britain 
was not the fault of great technicians such 
as Wedgwood, Boulton, Telford or Brunel, who 
were conscious that new techniques demanded 
new standards of design, but that social change 
lagged far behind the advances for which they 
were responsible. All engineers who are inter- 
ested in the historical background of railways, 
canals and civil engineering projects will find 
much of interest in this exhibition, which will 
remain open until Tuesday, April 13th. 


“Water Buses” on the Thames 


FoLLoWING the report of the committee 
informally appointed by the Minister of Trans- 
port to examine the possibilities of the experi- 
mental operation of regular passenger services 
on the Thames, it is announced that a service 
of “‘ water buses” will be inaugurated in the 
early summer. It is hoped to begin the ser- 
vice on June Ist, but as new piers are necessary 
at Putney and Charing Cross, the starting of 
the service must await the date at which it is 
found possible, under existing conditions, to 
complete those piers. Mr. R. G. Odell, who is 
already operating craft on London’s river, 
has undertaken to operate the new service. He 
will make use of several craft which have names 
beginning with O, of which “ Oat,’ ‘‘ Obe,” 
** Ocenia,” and “ Odelia”’ are examples. These 
are new boats, which during the last two years 
have been constructed at Mr. Odell’s Walton 
Yacht Works, and have been in use on the 
River Thames as pleasure craft. Each boat 
has a length of 66ft, with a beam of L5ft, 
and is designed to carry 150 to 170 persons, 
most of whom will be under cover. The boats 
are driven by diesel engines and have a 
designed speed of about 103 knots. The service 
will be in operation from 8 a.m. till 8 p.m. 
Each vessel will fly a distinctive flag, on 
which are the words “River Service,” in 
addition to Mr. Odell’s house flag, a Blue 
Peter with an ‘“ O.” 


The China-clay Industry 

THe Working Party appointed ~by the 
President of the Board of Trade in March, 
1946, to enquire into suggestions put forward 
for improvements in the British China-clay 
industry, has now presented its report. Pro- 
fessor W. R. Jones, D.Sc., of the Imperial Col- 
lege of Science and Technology, served as 
chairman of the Working Party, which recom- 
mends, amongst other matters, that a survey 
of the undeveloped resources of china-clay 
should be undertaken to determine im particular 
the depth and lateral extent of the deposits. 
The report records that china-clay deposits of 
economic importance do not occur anywhere in 
Great Britain except in those parts of Cornwall 
and Devon where granite is present as the chief 
rock. On the subject of mechanisation, the 
Working Party says that many modern experi- 
mental and pilot plants are in process of being 
developed and that new machines are being 
introduced to keep abreast of engineering. pro- 
gress. Attention is drawn, however, to the 
difficulty and high cost of obtaining labour- 
saving machinery from abroad, owing to the 
operation of import duties and other national 
considerations. For the time being, the report 
observes, the china-clay industry is unable to 
make any rapid headway owing to shortages of 
the plant, equipment and materials required. 
It is recommended that the trend towards ex- 
tensive mechanisation should be encouraged, 
and that the Government should take steps to 
speed up deliveries of plant and_,equipment 
covering mining gear, filter presses, mechanical 
driers, and handling and loading machines. 
Finally, the Working Party suggests that a long- 
term development plan for the industry should 
be prepared and official approval secured for it, 
and that a tripartite body, to be known as the 
China-clay Council, should be established. 
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The Crowsnest Line, CPR. 


By EDWARD H. LIVESAY 
No. I1I—(Continued from page 203, February 27th) 


“THE DOMINION ” 

5 hye return from Calgary to Vancouver 

will not be dealt with in detail, as this 
has already been done in THE ENGINEER, 
both the route and the engines coming in 
for considerable investigation. But during 
that journey, which was again made in the 
cab, certain aspects of it and fittings noticed 
on, the engines were given attention, and the 
first part, from Calgary to Field, is so 
fascinating to an observer, both from an 
operational and constructional view- 
point, that it should not be passed over 
quite ““unhonoured and unsung.” “The 
Dominion ” (Fig. 12) was again my choice, 
headed by “No. 5925,” one of the great 
streamlined 2-10—4s, in charge of Enginemen 
McKay and Clapstone; the class on which 
cab-travel is so superlatively comfortable. 
Roomy, clean, well arranged, “stuffed 
seats,”’ oil firing—it is impossible to have 
better accommodation on a locomotive, and 
I never turn down an invitation to travel 
on a C.P.R. “ 5920” in the mountains. The 
train consisted of fourteen cars, weighing 
over 1100 tons; the weather just freezing, 
dull, under a leaden sky; evidently a 
“‘ Chinook ’’* was coming. ‘“ No. 5925 ” was 
fitted with a steam-operated hood to the 
chimney, which could be swung into place 
during tunnel negotiation, to direct the 
exhaust straight back over the cab instead 
of its being allowed to blast the roof and 
mushroom down over the cab-windows. In 
passing, have not the great 4-8-2+2-8-4 
“ Garratts”’ working through tunnels on 
the Durban-Pietermaritzburg line a fitting 
of much the same nature? “The 


that expectation was coupled with deter- 
mination, and in order better to follow what 
was happening at the front end I began 
giving attention to the Ashcroft cut-off 
gauge, a fitting that has been mentioned more 
than once in previous articles. As most 
modern American engines are supplied with 
it, description is warranted. 

The Ashcroft gauge goes further than the 
steam chest gauges I remember seeing on 
L.N.E.R. and LMS. “Ads” and 
“‘ Coronations,” as, in addition, it indicates 
exhaust pressure, and is claimed to enable 
an engineman so to handle regulator and 
reverse that maximum efficiency can be 
ensured from the combination of wide open 
throttle and short cut-off, by which advan- 
tage can be taken of high steam pressure and 
superheat, and the greatest benefit derived 
from expansion. The gauge indicates the 
steam chest pressure resulting from a 
particular regulator opening, and the 
exhaust pressure from the percentage 
of cut-off; further, positive or negative 
cylinder pressufe when drifting is shown. 
It brings out the advantage of using a full- 
open regulator and as short cut-off as possible 
consistent with the power output and speed 
called for. The effect of changes in regulator 
and reverse positions is visually indicated ; 
it is not necessary for the engineman to 
depend on “feel,” or the sound of the 
exhaust. Contrasting readings given by 
engines of the same class can be compared, 
making defects in valve gear and steam 
supply piping evident; creeping reverse 
gears and, where power operation is used, 
leaking throttles betray themselves, and so 





Fic. 12—*‘ THE DOMINION’’ IN THE MOUNTAINS 


Dominion ”’ pulled out at 8.58 a.m., 28 min. 
late, but these super-powerful 2-10-4s have 
so much in reserve that in spite of the 
load and heavy gradients ahead McKay said 
he had every expectation of recovering the lost 
time before reaching Field. Judging from 
throttle and valve travel—roughly 75 per 
cent and 35 per cent respectively—it appeared 





* Awarm westerly wind that can raise fthe tem- 
perature 50 deg. in a few hours, licking up snow like 
the exhaust of a jet-engine attacking a drift. 


on. So much for theory ; it all sounds very 
reasonable; how does it work out in 
practice ? 

Fig. 13 shows that the dial has two hands, 
black and red, the former indicating steam 
chest pressure; the difference between the 
two hands indicates exhaust pressure. By 
itself, therefore, the red hand indicates 
nothing, and the passage of the black hand 
back past the zero mark points to cyiinder 
vacuum. Each mark on the scale measures 
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5 lb where the black (steam chest) hand is 
concerned, but only 1 lb when the exhaust 
pressure is being read. Theoretically, the 
aim should be to keep the two hands as 
close together as possible, which predicates 
low exhaust pressure. The gauge gives other 
information besides that which is the result 
of interaction of throttle and reverse posi- 
tions; high exhaust pressure, for instance, 
due to insufficient exhaust clearance or 
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FiG. 13~ASHCROFT GAUGE 


blast pipe area, leaking rings, foaming, or 
too high a water level. On the other side of 
the account, low steam chest pressure indica- 
tions with a wide-open throttle may point 
to insufficient steam pipe area. 

The arrangement of pipes and connections 
is shown in Fig. 14, from which it will be 
seen that the pipe affecting the black hand is 
connected only to the steam chests, the red 
hand pipe entering both steam chests and 
exhaust pipe. 

It is claimed that gauge indications of 
quite deep-seated troubles are given, some 
that usually come into the field of indicator 
diagrams. For example, an engine sluggish 
when high speed is called for, hampered by 
too small an exhaust nozzle, might do better 
work on a partly opened throttle though its 
high pressure and superheat would be more 
effective with a fully opened one ; or insuffi- 
cient exhaust lap can have a similar result. 
Readings on the Ashcroft gauge make these 
defects clear at once. Leaking rings, or 
insufficient valve lubrication show increased 
pressure on the dial; if the engine is moving 
at slow speed, and the two hands indicate 
correct exhaust pressure on one stroke and 
excessive pressure on the other, defective 
rings are to be suspected. If alternate 
exhausts are affected, one side of the engine 
is guilty, and watching the motion will 
decide which. 

When the hands suddenly drop back from 
a@ normal working position without any 
alteration having been made in the controls, 
@ creeping or otherwise defective reverse 
gear is indicated. It is claimed that the 
vacuum-indicating black hand makes snifting 
valves unnecessary; this may be so in 
theory, but on most, if not all, of the engines 
on which I have ridden fitted with the gauge 
snifting valves were still in situ, so designers 
evidently are not taking too many chances 
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on enginemen watching their dials! The 
black hand should be kept above zero to 
prevent scoring and lubrication trouble, 
but as close to zero as possible to save fuel. 
Provided the Ashcroft gauge is in good 
working order it is certainly a very informa- 
tive fitting, and will do most of the things 
claimed for it satisfactorily ; but I gathered 
it was apt to be somewhat temperamental, 
inclined to give incorrect readings due to 
various little ailments that its flesh is heir 
to—leaky joints, and so on. It is then more 
ornamental than useful. A number of engine- 
men have admitted never paying any atten- 
tion to it, but this may merely underline 
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the way; after recovering the notebook I 
was too diffident to ask him to “do it 
again!’’ And so the poor dog got none. 
However desirable a full-open throttle and 
short cut-off associated with high steam 
pressure and 700 deg. superheat may be in 
theory, I can only record very seldom, if 
ever, seeing the method of running put into 
practice on this side of the Atlantic. It was 
noted often enough in England, particularly 
on the long northern runs, such as the 
“ Flying Scotsman ” and the L.M.S. assorted 
“ Scots,” with which it was generally a case 
of “ full regulator and 15-18 per cent cut-off.” 
The same thing, too, on the “ Cornish 
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FiG. 14—CONNECTIONS FOR ASHCROFT GAUGE 


the innate conservatism that afflicts engine- 
men just as much in America as in England— 
“We never used to have a bloomin’ cut-off 
gauge, and I don’t see why we should be 
bothered with the flamin’ thing now! ”’— 
that sort of thing. My own sage opinion is 
that in theory it is always, and in practice is 
very often, an interesting device to watch, 
telling you what is happening at the front 
end with greater verisimilitude than if one 
depends on personal observation and deduc- 
tion—and also what ought to be happening 
there! In any case, most modern American 
engines are fitted with it, so it appears to 
have proved itself. I have a faint recollection 
of seeing it on an L.N.E.R. engine at King’s 
Cross shed, but did not find it on any engine 
on which I happened to be travelling. 

When the Ashcroft gauge is doing what it 
is intended to do, and shows figures on the 
dial pointing to something being rotten in 
the state of Denmark, it is sometimes 
difficult—“ for me,’’ I suppose 1 should 
qualify—to decide whether engineman or 
gauge is at fault; when I ask the former it 
is generally the latter, naturally. Sometimes 
I have been sorely tempted to ask the man 
at the throttle to juggle with the controls 
experimentally, that I might watch the 
results and get some interesting data, 
but I have never given in to the temptation, 
having long ago made it a rigid rule never 
to interfere in any way when inthe cab. I 
recognise I am there by courtesy, as an 
observer, and have no wish to make a 
nuisance of myself, still less to distract the 
attention of the driver from his always 
responsible duties. It is possible I have 
missed something by this self-imposed dis- 
cipline, and my subsequent reports may have 
suffered, but I have the satisfaction of know- 
ing I have never intruded, and have never 
met with anything but courtesy and friendli- 
ness on the footplate. One engineer did 
voluntarily demonstrate on the Ashcroft 
gauge the effect of playing symphonies on 
throttle and reverse, much to my joy, but I 
was caught napping, not carrying my note- 
book at the ready, discovering later when I 
tried to transfer my impressions to paper 
that they were too confused to make sense. 
Then my “self-imposed discipline” got in 


Riviera ” and “ King William III,” though 
perhaps this was only to be expected, this 
method of engine handling having originated 
on the G.W.R. in the days of Churchward, 
so I have always understood. It was not so 
popular on the Southern, in my experience ; 
in fact, it was never employed on any of 
the engines on which I travelled over that 
Company’s metals. Inquiring about this, 
I was told it was apt to produce knocking 
in motion and axlebox guides, and that is 
most likely why it is out of favour on this 
(North American) side of the Atlantic, where 
very heavy motion is so common, Two-thirds 





FIG. 15-WEDGE PLOUGH 


throttle and 25 per cent cut-off seem a very 
popular combination over here; the C.N.R. 
6ft 8in wheel “ Hudsons,” incidentally, are 
actually limited to a minimum 25 per cent 
cut-off, irrespective of load. Another contrast 
—far less attention is paid to exhaust 
pressure over here (North America) than 
in Britain, fuel economy being evidently 
not so important. Bearing this out is 
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&® quotation from the Ashcroft booklet: 
“ As exhaust pressure is seldom over 15 lb, 
it is not necessary to check the accuracy 
of the gauge beyond 15 lb to 20 lb.”” Surely 
this is excessive ? But to return to the run. 

Though a winter experience, the weather 
was not severe enough to make things out- 
standing; I should have done better in 
Britain during the early months of this year ! 
The outlook was very beautiful, the colour 
scheme white,:gold, blue and green, the 
latter from the mantle of firs covering the 
mountains right up to the summer snow line. 
We had left dull greyness behind in the foot- 
hills ; up here, at “'The Gap,” 4000ft above 
sea level, the sun broke through, and the 
sea of jagged peaks stood out clear-cut, 
glittering against blue sky. At Banff the 
air became so mild that the window on my 
side was opened, without discomfort, though 
the spsed was high, 55 to 60 m.p.h., along the 
straight to Stephen, proving that those great 
ten-coupled freight engines, for that is really 
all they are, can travel quite fast despite 
their 63in wheels and massive motion. 
McKay was evidently doing his best to make 
up for the late start from Calgary, and at 
Lake Louise it was plain he would succeed, 
barring the unexpected happening on the 
drop through the Spirals into Field. But all 
went well, and the “ Dominion ”’ came to a 
stand in Field, the first mountain divisional 
point, approximately on time, at 1.15 p.m., 
having covered the 137 very difficult miles, 
which included climbing 1899ft to Stephen, 
eight stops, and the cautious descent through 
the Spirals, in 257 min., an average of 32 
m.p.h. And this with a load of 1100 tons. 
Very fine work; I think the fastest I have 
ever done over that division westbound. 


** Garratt”? SUITABILITY 


Going through the mountains on these 
2-10-4s, or the piloting 2-10-2s, it has often 
occurred to me what a fine field is there pro- 
vided for the ‘Garratt’ articulated type 
of engine. With its multi-driving axles in 
two groups giving the ample adhesion 
required for handling 
the heavy trains, 
passenger and freight, 
taken over the C.P.R. 
main line, making 
unnecessary the 28-ton 
axle loading found 
on the 2-10-4s; the 
flexibility such a feat- 
ure of the design, so 
suited to the constant 
curves, coupled with 
ability to take this 
same curvature fast ; 
these are among the 
recognised advantages 
of the “Garratt.” 
There would be no 
need for an additional 
tender to avoid the 
alteration of axle 
loading that occurs 
when a very large 
water supply is all 
taken by the engine 
wheels, and is used 
up, that bugbear of 
the ultra large ‘“‘ Gar- 

ratt,” as there are no 
very long non-stop runs, and the best 
of water is at hand from snow-fed 
streams at many points en route. I am 
not suggesting, of course, that the present 
2-10-48 are unsatisfactory—only that 
the ‘‘ Garratt’ might conceivably do the 
work better! The great length and 
rigid wheelbase of the 2-10-4—the limited 
side-play allowed to the first coupled axle is — 
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not being overlooked—with heavy revolving 
and reciprocating parts, must make the engine 
hard on itself and the track. It is not really 
the best type of engine to attain the con- 
siderable speeds that are sometimes reached 
along the Columbia River valley stretch, and 
from Stephen down to Calgary, or to negotiate 
the incessant curvature. One has only to 
travel on these admittedly fine engines to 
realise the limitations of the type, which is 
actually best suited to medium-speed opera- 
tion with heavy loads over a track laid out 
with easy curvature—and the C.P.R. in 
the mountains is very seldom that. A 
“ Garratt’ would “snake’’ its way round 
the curves with the least possible objection 
either by itself or the track, at a higher speed 
and with greater safety than the more rigid, 
unyielding 2-104 could possibly do. Some- 
thing similar to the wonderful 4~8-2+ 2-8-4 
“Gis” of the South African Railway, 
working between Durban and Pietermaritz- 
burg—mentioned previously—prove that 
the thing could be done, the tractive power 
of these engines—90,000 lb—being equal 
to that of the C.P.R. 2-10-4s, in spite of the 
limitations of the 3ft 6in gauge. Rather 
more reserve boiler power would be needed 
for these visionary “ Garratts,” for climatic 
and other reasons, which could easily be 
arranged, and as sufficient oil fuel would have 
to be carried for the through Revelstoke— 
Calgary run, the wheel formation would 
probably have to be 2-8-4+-4-8-2, and the 
engine weight 300 tons or so. No difficulty 
about that, either. 

Yes, the “‘ Garratt ’’ could be used to 
advantage in the mountains, but there is little 
likelihood of them ever being seen there— 
or anywhere else in North America, for that 
matter! Prestige forbids it, for one thing— 
it is not a “home” design, and for that 
reason alone has never had a chance. No 
doubt for ultra-power purposes the “ Mallet ” 
is more suitable, as a “‘ Garratt” of equi- 
valent rating would need such an enormous 
supply of water and fuel that an additional 
tender would be necessary in order that 
consumption might not upset adhesion and 
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during the 123 climbing miles to Stephen, or 
12 g.p.m.; and 3 barrels over the 14 descend- 
ing miles from Stephen to Field, 9 g.p.m., 
with the engine mostly drifting. There seems 
something fishy about this latter figure—it 
appears excessive. If the total is correct, 
it probably means rather more was burned on 
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Columbia, almost exclusively, in fact; not 
merely because it is cheaper than coal, but 
because it reduces the risk of forest fires, 
The millions of burnt trunks seen from the 
train show how tremendous must have been 
the damage done by forest fires in the days 
of coal firing. Fuel oil costs approximately 





FiG. 17—ROTARY PLOUGH AT WORK 


the way up and rather less on the way down. 

Later, at Revelstoke, I again took up the 
matter of fuel consumption, and was given 
some figures that, when I came to analyse 
them, were so contradictory, varying so 
much with engines doing similar work, that 
I failed to make head nor tail of them, con- 
cluding they were not worth quoting. Others 
were excessive, but I was told that consump- 
tion does actually vary greatly according 
to the condition of the engines, particularly 
when cylinders and valves are responsible, 
so comparison is apt to be misleading. The 
following figures, however, can be depended 
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springing. In the Canadian mountains, 
however, such a “ Garratt’? would not be 
needed, as it would not pay to have an engine 
sufficiently powerful to run right through 
without pilot help on the steeper pitches ; 
presumably the present 89,000 Ib engines are 
adequate, therefore. 

I took particular interest in fuel-oil con- 
sumption during this run, and was given the 
approximate figures; 39 barrels (of 42 U.S. 
gallons), Calgary to Field, 36 being burned 


upon, as they are the result of special tests 
made recently. They cover the Field—Calgary 
Division, the train being ‘‘ The Dominion ”’ : 
Sixteen cars, weighing, say, 1250 tons, hauled 
by two engines up through the Spiral tunnels, 
and thence by one engine down to Calgary. 
In these tests, too, it will be seen that the 
figures vary considerably, but not nearly so 
much, I may say, as those I discarded, 
which bordered on the fantastic ! 

Oil fuel is used extensively in British 


4s. 7d. per barrel at Vancouver, or 1-3d. 
per gallon. Little wonder that nobody seems 
to bother much about fuel consumption ! 
I am sure it is not treated so cavalierly in 
Britain on the many engines that are now 
burning liquid fuel; it is not bought there 
at 1-3d. per gallon ! 


No. of G.p.m. 
é barrels 
Field-Stephen, 14 miles (heavy climbing, 
especially through the Spiral tunnels), 
pilot engine “No. 5810,” 2-10-2 ... 8 ... 24 
Pilot engine ‘‘ No. 5803," 2-10-2.... ... Of ... 27-7 
Pilot engine “* No. 5803,”’ 2-10-2..._ . Sh sas, OO 


Field-Calgary, 137 miles (14 miles heavy 
climbing ; remainder, some level, most 


down), train engine ‘‘No. 5925,” 
2-10-4 kot Seek eee ee 006, A oes: ESM 
Train engine “No. 5925,” 2-10-4... ... 22... 6-3 
> 2-10-4... .... 30°2.. 9-3 





Train engine “ No. 592 

N.B.—During a heavy climb with two engines the 
train engine takes things fairly easily, leaving the pilot 
to do most of the work—that is what it is there for. 


SNOWFALL IN THE SELKIRKS 


On this round trip from Vancouver, over 
the Crowsnest and back vid the main line, 
during which I had already travelled over 
1000 miles in what was still winter, I did 
not have the opportunity of seeing any snow- 
ploughs in operation, but we were now 
approaching the Connaught tunnel and 
Rogers Pass, and there were signs here that 
wedge-ploughs had been used recently. 
This was in the Selkirks, where the snowfall 
is heavier than in any of the other ranges, 
the reason being that the height of the 
mountains west of the Selkirks—the Coast, 
Gold and Cascade Ranges—is moderate, 
and the cloud masses from the Pacific 
discharge their moisture content upon them 
in the form of rain, or else pass right over until, 
still moving east, they encounter the lofty 
Selkirk barrier and are forced to higher 
altitudes, shedding their burden in the form 
of snow. The average winter snowfall here 
is no less than 35ft, which is sometimes con- 
siderably exceeded. Snowsheds are provided 
at many points, though there are fewer than 
there used to be, the 5-mile Connaught 
tunnel having done away with several in 
Rogers Pass, where it was built not merely 
to reduce the gradients over the Selkirk 
peak, but to eliminate a stretch of line 
especially favoured by avalanches, which 
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can be of terriffic destructive power. Mr. 
Forde, formerly engineer of the Mountain 
Divisions, once timed and measured a big 
slide, the figures being very impressive. It 
travelled 2500ft in 30 sec., reaching a speed 
of 60 m.p.h.; it was 500ft wide, 2000ft long 
and 40ft deep. The snow being closely packed 
and containing much ice, rock and timber, 
weighed about 50 lb per cubic foot, making 
the weight of the slide approximately one 
million tons. To protect the track from such 
terrific mass attacks only the most sub- 
stantial snowsheds are of any use, or stand 
any chance of survival. Reinforced concrete 
js used extensively nowadays, some sheds 
costing a8 much as £40,000 per mile to build. 


SNOWPLOUGHS 


[ stopped off at Revelstoke to examine 
the rotary and wedge snowploughs that are 
stabled there, and to get information of their 
construction and operation. Falls of a 
depth of several feet can be dealt with by 
simple wedge ploughs, illustrated by Fig. 15 ; 
but this type leaves the snow piled along 
the sides of the track, and the advent 
of further falls may make it impossible 
to get rid of the addition. The rotary 
plough (Fig. 16) is then called upon; it 
flings the snow clear over the banks and 
right away from the track, as is shown 
in Fig. 17. When rocks and timber are 
embedded in the snow to any considerable 
extent, the slow and costly Armstrong 
method—men with shovels—must be 
adopted. The rotary which I examined at 
Revelstoke was similar to that in Fig. 16, 
consisting of a plough unit 48ft in length, 
weighing 116 tons, running on two six- 
wheeled trucks, with a tender carrying 6 tons 
of coal and 7000 gallons of water. It is not 
self-propelling, a pusher-engine providing 
locomotion. The boiler works at 200 1b 
pressure, has 2108 square feet of heating 
surface, and a 44 square foot grate, 
supplying steam to a simple two-cylinder 
marine type engine, 20in by 24in, driving the 
cutter direct at 400 r.p.m. The cutter, which 
weighs about 12 tons, is 11ft in diameter, and 
reversible, throwing the snow either side to a 
distance of 60ft through the chute seen above 
the scoop. The cutter knives are of cast steel 
and are sufficiently husky to deal with all 
minor obstructions without trouble or 
damage; things such as small tree-trunks 
and limbs, stones, gravel, &c., timber several 
inches thick being cut like straw. The knives 
can be adjusted to any angle. 

Just in front of the rotary cutter are 
steadying blocks, which can be forced down 
on to the rails by air supplied from the 
Westinghouse pump, to prevent the chassis 
jumping, and behind the front truck is a 
“ flanger,” which cuts out the ice and snow 
left by the cutter between the rails, acting 
to within 6in to 8in of the ties (sleepers). The 
engineman rides in the cab seen just behind 
the cutter ; he has all controls ready to hand, 
signalling back to the pusher-engineman 
by whistle for whatever action he wants. 
The fireman “ persecutes his vocation” 
in the second cab in the usual way. There 
is a passage between the two, and all round 
the cutter engine. 

It must be a fascinating sight, watching 
a rotary at work in a deep drift on a bright 
winter’s day; I am sure I should enjoy it 
immensely—and I am equally sure the snow- 
bound British people would have enjoyed it, 
too, had they seen one or two attacking the 
fearful drifts of the past never-to-be-forgotten 
winter. Alas! there were no rotaries to 
watch! (However, there were jet engines, 1 
understand ; a very fine idea, which I hope 
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will be developed successfully.) When the 
cutter hits a lurking rock it has been known 
to dissolve into its components, flinging the 
fragments far through the circumambient 
ether, before the crew have even time to 
say what occurs to them as appropriate— 
they find time later, no doubt. I should 
enjoy seeing and hearing this, too, but there, 
my life has been full of disappointments and 









227 


unfulfilled desires—this may prove to be yet 
another instance. 

(I am greatly indebted to many officials 
and employees of the C.P.R. for their help 
in the preparation of these articles, pre- 
liminary and subsequent; particularly to 
Mr. Coleman, Mr. Maunder, of Montreal, and 
Mr. Sturdy, of Vancouver, to whom my 
thanks are extended.—E. H. L.) 


Mica: Its Preparation and Some 


Applications 


By A. E. WILLIAMS, F.C.S. 


Mi comprises a group of minerals 
which crystallise in the monoclinic 
system, have highly perfect basal cleavage 
and may be split up into very thin sections. 
The various types of this substance are 
found in different parts of the world, but 
only in a few areas are they exploited com- 
mercially. Frequently the same type of 
mica is found in widely dispersed localities. 
Thus, muscovite, having the composition 
KH,Al,(SiO,)3, is found in India, Canada, 
U.S.A., Brazil, Norway, Tanganyika and 
the Argentine. Phlogopite, KH(MgF),. 
Mg,Al(SiO,),;,. occurs in Canada, Ceylon 
and Madagascar. Biotite originates in 
Mount Vesuvius, Tanganyika and Canada. 





TOWER FOR MICANITE SHEET FORMATION 
Lepidolite occurs in Western Australia. 
Of these four varieties of. mica, muscovite 
and phlogopite are of the greatest industrial 
importance, one of the other two containing 
far too much iron to be of value as an insu- 
lator, while the remaining one is too brittle 
for practical use. The bulk of the world’s 
supply of mica, however, is muscovite, 
and comes from the Bengal, Rajputana and 
Madras areas of India. Because of its faint 
colour it is termed ruby mica, and is found 
in pegmatite rock veins, generally in con- 
junction with quartz and felspar. Phlogo- 
pite, or amber mica, comes mainly from 
Canada and in some respects its properties 
surpass those of muscovite. 


PROPERTIES 


Mica is very vulnerable to oil, for the oil 
works its way into the laminz and separates 
them. It has good resistance towards the 


action of acids, with the exception of hydro- 
fluoric and sulphuric acids; while all nor- 
mal grades easily withstand temperatures 
up to 500 deg. Cent. without any appreci- 
able change. At a little under 1000 deg. 
Cent., muscovite falls to a powder and it 
melts at about 1300 deg. Cent. Phlogopite, 
however, may be used at temperatures up 
to 850 deg. Cent. without undergoing any 
appreciable change. Phlogopite has a hard- 
ness on the Moh scale of 2-5 to 2-7, but 
muscovite is generally harder and gives 
readings between 2-7 and 3-2. As these 
two micas are for all practical purposes 
the only two employed in industry, it is 
often desirable to be able to distinguish 
rapidly between them. There is a very 
simple but reliable method of doing this, 
based on their optical properties. By 
noting the angle enclosed by the two 
optical axes, or the optic axial angle, the 
mica can at once be classified ; for phlogo- 
pite has an optic axial angle usually between 
6 deg. and 20 deg., while that of muscovite 
lies generally between 55 deg. and 75 deg. 
This physical test can be confirmed by 
chemical tests, for the two micas differ 


‘appreciably in chemical composition, as is 


seen from the following table. 
Chemical Composition of Muscovite and Phlogopite 


Phlogopite, Muscovite, 

r cent. r cent. 
Silica SiO,... ... ot 41-2 vas 
Alumina Ai,0, -.. | 16-3 . 37-1 
Potash K,0 _ ... . 98 11-2 
Magnesia MgO... ... 16-3 trace 
Ferric Oxide Fe,O, ... 10-7 0-4 
Fluorine F Woe) see - 19 0-3 
Water H,O 3-2 4-9 


The main differences in chemical com- 
position are, it will be seen, concerned with 
the oxides of aluminium, magnesium and 
irén, and this difference influences consider- 
ably the physical properties of the two sub- 
stances. Because of this, phlogopite is 
better for withstanding high temperatures, 
but it is not so good as muscovite as an 
electrical insulator. These two mi¢as have 
similar specific gravities. The figure varies 
between 2-75 to 3-0 and is influenced to 
a certain extent by the proportion of air 
or other gas trapped within the material. 
While the chief outlet for mica is in the 
electrical industries, it is also a good heat 
insulator and is sometimes applied for that 
purpose, but its cost limits such use. 
As it is transparent—having a little more 
than half the transparency of glass— 
it is applied as windows in various types 
of heating equipment. 


ELECTRICAL CHARACTERISTICS 


Mica is one of the best electrical insulating 
materials known. Indian muscovite, or 


ruby mica, is commonly used for the majority 
of insulation applications, except for com- 
mutator segment insulation, where it is 
too hard to wear down at the same rate as 
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the copper bars, and for this particular 
purpose Canadian phlogopite, or amber 
mica, is considered more satisfactory. For 
electrical heating equipment of all types, 
muscovite, irrespective of its origin, is usually 
suitable, except for very high temperature 
work, when phlogopite is employed. The 
use of mica in its natural sizes is greatly 
restricted by the high cost of the larger 
pieces. These rarely exceed 12in square, 
and it is customary to build up larger sizes 
by joining together the smaller and cheaper 
pieces.~ This work is a highly skilled busi- 
ness and is undertaken only by a few firms, 
the built-up product being known as mica- 
nite. Moreover, mica in its natural state 
is neither flexible nor uniform, and in the 
electrical sphere this leads to large surface 
leakage ; so that there is far more recon- 
structed mica (micanite) on the market than 
natural mica. 

The dielectric constant of mica varies 
with its source. For example, Indian musco- 
vite ranges between 2-5 and 4-7, Canadian 
2-9 to 3-0, while South American, with a 
figure of around 5-9, has the highest di- 
electric constant of all. Disruptive strength, 
in volts per mm, measured on a test thick- 
ness of 0:3mm, is as follows: Indian, 50,000 
to 120,000; Canadian, 80,000, and South 
American 40,000 to 90,000. Temperatures 
up to the dehydration point do not appreci- 
ably affect the insulation properties of mica. 

The output of the better grades of mica 
is relatively small, so that where conditions 
of service do not require the use of a material 
with the highest physical and» electrical 
properties, it is generally more economical 
to make use of lower grades, such as the 
stained or spotted grades. Spotted mica 
can safely be employed for low-voltage work, 
but owing to its high impurity content— 
generally iron—it is unsuitable for high- 
voltage or high-frequency work. In the 
production of very thin segments of mica, 
or film, for high-frequency condensers, only 
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impurities or flaws may be easily detected. 
By the aid of the micrometer provided for 
each operator, films are produced having 
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are followed by hot pressing, usually 
carried out in multiple platen hydraulic 
presses, the platens of which are arranged 
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1400-TON PRESS FOR MICANITE SHEET 


an accuracy of the order of plus/minus 
1 mil. 
MICANITE 

Originally, and for many years, micanite 
sheets were built up by a hand process, 
the splittings being laid and pasted together 
with a varnish. In recent years, however, 
various mechanical processes have been 
devised, such as “‘ snowing” the splittings 
down a tower to obtain an even layer at 
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SPLITTING MICA FOR CONDENSERS 


the highest grade of ruby mica is employed, 
and it has to be free from all impurities, 
including gaseous inclusions. Above is shown 
the operation of splitting mica for con- 
densers, in the works of the British Thomson- 
Houston Company, Ltd. The lamps and 
screens in front of the operators produce a 
powerful white light, against which any 


the bottom, or building them in layers by 
means of suction devices. With such methods 
the varnish can be introduced by immersing 
the entire mass of splittings in a varnish 
tank, or each layer may be varnished indi- 
vidually by a dripping device. According 
to the grade being manufactured, drying 
and baking processes are employed, which 


both for steam heating and water cooling. 
A press of this type at the works of the 
Micanite and Insulators Company, Ltd., is 
shown above. It is capable of exerting a 
pressure of 1400 tons on the platens, and is 
of the multi-daylight pattern as used in the 
plastics industry. In the micanite industry 
it is used for pressing articles of a flat shape, 
such as sheets, which need only a small 
“ daylight ’” or space between the platens 
for ejection. The press is of the upstroke 
type and is fitted with a number of platens 
which rest on stops to limit their travel 
when the press is opened, the platens being 
gathered up one after the other as the press 
closes. 

In the tower process the splittings are 
snowed down a tower, the bonding material 
being added simultaneously as a dry pow- 
der. One of these towers as installed at 
the Micanite Company’s works shown on 
page 227. The bond added to the splittings 
may be contained in a perforated drum, 
which slowly revolves at the top of the 
tower, thus projecting a predetermined 
quantity of dry adhesive into the falling 
mica. A similar tower may be used when 
a liquid adhesive is employed, but in such 
a case the adhesive is not introduced in the 
tower. Instead, the falling splittings are 
allowed to form an even layer at the 
bottom of the tower, which is then passed 
under @ varnish sprinkler, while another 
tray takes its place under the tower. The 
varnished layer then goes back under the 
tower to collect another layer of splittings, 
and in this way the micanite can be built 
up to any desired thickness by applying 
alternate layers of varnish and mica. 

The laying of the mica pieces may also 
be done by hand. When this method is 
used, the correct amount of splittings is 
first laid on the benches, about one third 
of the area of each piece being positioned 
to overlap the next one. When the layer 
is complete, the adhesive may be applied 
with a brush, care being taken to avoid 
moving the pieces. If it is desired to elimi- 
nate moisture and other volatile matter 
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which would impair the insulation value 
of the material, tho sheets are dried in 
vacuum ovens, such as are shown below 
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practice is to use micanite built from Indian 
ruby mica splittings, known as Indian 
commutator micanite. 


For certain special 





VACUUM DRYING OVENS 


with their condensers. Relatively low tem- 
peratures are used in the vacuum dryers, 
usually between 70 deg. and 100 deg. Cent. 


CoMMUTATOR SEGMENT INSULATION 


The first application of micanite was 
for the insulation between the segments 
of commutators and as yet no satisfactory 
substitute has been found. Before the inven- 
tion of micanite, block mica had to be em- 
ployed and for the larger machines a numbér 
of pieces had to be built up to secure the 
necessary size. Segment insulation punched 


applications, the softer but more expensive 
amber splittings are used, and the finished 
product is termed amber commutator mica- 
nite. In such applications uniformity of 
thickness is very necessary, and it is usual 
for the variation in thickness of a standard 
sheet to be within plus or minus 0-00175in. 

For commutator end rings modern prac- 
tice almost invariably employs a - one- 
piece ring, the outer portion of which is 
known as the band and the inner part as 
the taper. Micanite rings are cut from 
special moulding micanite and formed in a 





from block mica is still used for very small 
commutators, but with this exception, such 
insulation is usually cut from micanite 
sheets. the cost of large mica separators 
having become prohibitive. The usual 


MICA TAPE MACHINE 


hot mould. For use with working pressures 
up to 600V, the rings are generally made 
with a wall thickness of about 0-06in. 
For high voltage traction motors the thick- 
ness is increased to as much as 0-10in. 
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On the other hand, for fractional h.p. 
motors, which are rarely used on more than 
240V, the wall thickness of the ring is 
sometimes reduced, but on no account should 
this be less than 0-04in, because of the risk 
of mechanical damage to the ring during 
assembly. 


TAPE 


On account of the high temperature which 
the insulation of generating plant has to 
withstand, it has become necessary to insist 
upon @ high mica content, and this fact 
has caused mica tape to be more generally 
used. Mica tape consists of a thin layer of 
large, thin mica splittings, built with a 
flexible bond and reinforced with a layer 
of jap tissue paper, silk or rayon, &c. This 
material is normally made in wide rolls 
and afterwards cut into tape. Below is 
shown mica tape being made in the works 
of the British Thomson-Houston Company, 
Ltd. Tape of this description tends to lose 
its flexibility gradually if it is left exposed 
to the air. This flexibility may be restored 
by warming it slightly, or by exposing it to 
the rising fumes of a suitable solvent, such 
as methylated spirits. 


Heat-REsIstTiInGc MICANITE 


The bond content of the so-called heat- 
resisting micanite is kept as low as possible. 
The use of an organic bond is usual but 
the ultimate heat resistance is solely depen- 
dent upon the mica used. When the appara- 
tus is first heated up in use the bond comes 
off as vapour, but its destruction does not 
involve any electrical disadvantages. In 
such cases the apparatus is so designed 
that the bondless micanite is still retained 
under pressure, and this does not present 
any difficulty in the majority of heater 
applications. With suitable precautions, 
heat-resisting micanite can be cut, drilled 
or punched to any shape or size. This 
material is used on a large scale for electric 
irons and for strip heaters in ovens and 
cookers. 

Micanite tubes may be fabricated by 
rolling from a good quality material with- 
out any subsequent treatment. They may 
also be made of non-circular section with 
equal facility. To prevent possible: flaking 
on the surface, the tubes may be covered 
with jap silk or other material. 
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Canadian Power Project 


SomE months before its present power 
development of three units of 195,000 h.p. 
has been completed at Shawinigan Falls, 
late in 1948, the Shawinigan Water and Power 
Company will begin construction of a big new 
power plant at the Trenche power site, some 
6 river miles below the Rapide Blanc develop- 
ment, and some 40 miles above the St. Maurice 
power plant at, La Tuque. The new develop- 
ment will consist, according to the immediate 
plans, of five units of 64,000 h.p. each, a total 
of 320,000 h.p. According to present estimates, 
the first unit will be ready for operation by 
the autumn of 1951, with the remaining four 
units going into production at short intervals 
thereafter. There is a plan also to add 
eventually a sixth unit, which would bring 
the final capacity of this new enterprise to 
384,000 h.p. When the new Trenche develop- 
ment is completed finally, with a generating 
capacity of 384,000 h.p., the installed capacity 
of Shawinigan, apart from long-term contracts 
for the purchase of power, which it is fully 
exercising to-day, will amount to almost 
1,480,000 h.p. This total will be almost five 
times the generating capacity in 1925. 
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North of Scotland Hydro-Electric Board’s 
Glascarnoch-Luichart-Torr Achilty Scheme 


AST Friday. February 27th, the North of 

Scotland Hydro-Electric Board published 
its No. 16 Constructional Scheme, the Glas- 
cearnoch-Luichart-Torr Achilty project, which 
will utilise the water power resources of 345 
square miles of Ross-shire for the production 
of about 280,000,000kWh yearly. Second in 
planned ‘output only to the Scottish Tummel- 
Garry scheme (300,000,000kWh), the project 
will make a contribution towards ending the 





IMPRESSION OF PROPOSED LUICHART DAM 





by reference to the map reproduced herewith 
and to the following notes :— 

Strath Vaich.—A high-level section of the 
scheme will consist of a new loch formed in 
Strath Vaich, where a dam 70ft high will be 
built. 

Glascarnoch.—From Strath Vaich water will 
be led to a second reservoir formed in the 
Glascarnoch river valley, a dam 90ft high, to 
be built near Aultguish Inn. From this new 
loch water will be led 
by a tunnel about 5 
miles long to the Glas- 
carnoch generating sta- 
tion to be situated at 
the head of Loch 
Luichart. The installed 
capacity of this power 
station will be 
24,000kW. 

Achanalt.—A barrage 
will be constructed at 
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scheme. A fish ladder will be incorporated in 
the works. 


FISHING 


It is proposed to make provision for tho 
ascent of salmon to the upper reaches of tho 
River Meig which they can ‘reach in present 
natural conditions, and also to Loch Luichart 
and the River Bran, from which they are ai 
present entirely barred by the Falls of Conon. 
The opening up of the River Bran will sub- 
stantially increase the total spawning poten- 
tialities of the Conon basin. 

The scheme provides also for the release of 
compensation water down the River Glas. 
carnoch. The average flow at the Falls of 
Rogie will be less than at present, but owiny 
to the discharge of compensation water th: 
minimum flow will not be allowed to fall below 
17,500,000 gallons per day, which is sub. 
stantially more than the amount to which it 
falls in conditions of drought at the present 
time. 

It has been suggested that the existing 
fish pass at the Falls of Rogie might be improved 
so as to enable fish to ascend more easily. A 
further suggestion has been that a low weir 
should be installed at the outlet of Lech Garve 
and that a small amount of the river channe! 
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IMPRESSION OF TORR ACHILTY DAM AND GENERATING STATION 


shortage of generating plant in this country. 
The scheme is estimated to cost £8,548,000, 
and includes the construction of four generating 
stations, with a total installed capacity of 
60,000kW, and six dams. 

An accompanying map shows the catchment 
area and the situations of the proposed dams 
and power stations. The water power resources 
of the Rivers Conon, Meig, Bran, Glascarnoch, 
and their tributaries, and also part of the 
upper catchment areas of the River Carron and 
River Broom will be developed. Provision 
is also made in the scheme for raising the level 
of Loch Fannich (Constructional Scheme No. 3*) 
by 20ft, thereby increasing its storage capacity 
by about 47 per cent, and for increasing the 
output of the Fannich power station by 4 per 
cent, equivalent to 3,000,000kWh annually. 
The proposed dam for Loch Fannich is included 
in the present scheme because it will provide 
a general improvement in the water storage 
capacity of the area. 


OUTLINE OF SCHEME 
The main parts of the scheme can be followed 





* Described in THE Ewncingeer, April 27, 1945, 
page 331 


the outlet of Loch a’Chuilinn, in Strath Bran, 
and water will be conveyed from there to 
Achanalt generating station, near Grudie 
Bridge (not shown on map). The Achanalt 
reservoir'so formed will combine Lochs Achanalt 
and. a’Chuilinn. The power station will have an 


‘installed capacity of 2000kW. 


Meig.—On the River Meig a dam 60ft high 
will be built near Curin, with a tunnel leading 
the water down to Loch Luichart. 


Inichart.—The level of Loch. Luichart will 
be raised by a dam at its eastern end, an artist’s 
impression of which is reproduced herewith. 
From near the site of this dam a tunnel will 
lead to Luichart generating station below the 
junction of the Rivers Conon and Meig. This 
station will have an installed capacity of 
24,000kW. 

Torr Achilty.—A dam 45ft high will be built 
on the River Conon at Torr Achilty. A power 
station, which will have a capacity of 10,000kW, 
working under a head of 50ft, will form part of 
the structure, of which we reproduce an impres- 
sion. The function of this dam will be to even 
out the flow of water in much the same way as 
the Pitlochry dam of the Tummel-Garry 
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MAP OF SCHEME 


there should be dredged. -This would enable 
the water level to be ted and would 
increase the minimum flow at the Falls of Rogie. 


AMENITY 


The Board has agreed to plant trees, either 
in a continuous belt or in clumps, alongside 
the Garve-Ullapool road where it passes the 
western end of the reservoir. 


—_———— > 


WHITEHEART MatLEaBLE Cast Iron.—The Iron 
and Steel Institute announces that’ a symposium 
on “The Peeling of Whiteheart .Malleable Cast 
Iron,” will be presented at a meeting to be. held on 
Thursday, April 8th, at 2 p.m., at 4, Grosvenor 
Gardens, London, 8.W.1. A paper on “ Sulphide 
Penetration in the Carburisation of Steel,” by Mr. 
A. Preece and Mr. K. J. Irvine, will also be pre- 
sented for discussion. Mr. J. G. Pearce, Director of 
the British Cast Iron Research Association, will 
preside at the meeting, which will be preceded at 
1 p.m. by @ buffet luncheon (price 6s.). Members of 
the Institute of British Foun en and of the 
staffs of member-firms of the British Cast Iron 
Research Association are invited to attend the meet- 
ing and take, part in the discussion. 
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Economiser Explosion at Brimsdown 
‘°A ”’ Power Station 


HE report on the preliminary enquiry 
4 conducted by Mr. H. E. Phillips of the 
Ministry of Transport, Marine Surveyors’ 
Office, into the explosion of two economisers 
at Brimsdown “A” Power Station, Enfield, 
has now been published by the Stationery 
Office. 

The explosion occurred at 8.30 p.m. on 
February 24, 1947, at Brimsdown “A” 
Power Station, Millmarsh Lane, Enfield, Middle- 
sex, which belongs to the Northmet Power 
Company, of Northmet House, Cannon Hill, 
Southgate, London, N.14. No person was 
killed or injured. Each economiser formed 
part of a boiler unit in a battery of eight Bab- 
cock and Wilcox boilers, numbered 9 to 16. 
Only Nos. 14 and 16 boilers of the battery 
were, at the time, under steam, and the econo- 
miser of each of those boilers failed. The 
economisers were made by E. Green and Son, 
Ltd., of Wakefield, and were twenty-five years 
old, having been installed in July, 1922. They 
were of the firm’s standard type, consisting 
of sixteen elements of twelve tubes each, the 
tubes and headers being made of cast iron. 

The explosion was of a violent nature, the 
noise appearing to have been more of a roar 
than a report or detonation. Whether both 
of the economisers failed exactly at the same 
moment or whether one followed the other 
instantly has not been established. Each 
economiser was completely wrecked, parts 
of the wreckage being projected over 150 yards. 
Nos. 14, 15 and 16 boilers were displaced bodily 
some 3ft or 4ft into the boiler house, away 














valve was for emergency use, and it supplied 
feed water direct from the main into the 
boiler. A diagrammatic arrangement of the 
feed supply is shown in the accompanying 
drawing. 

The boilers and turbines came on load about 
4 p.m. on the day of the accident, after being 
shut down for two hours for the economy 
cut. After settling down the load was steady 
at from 30,000 lb to 34,000 lb of steam per 
hour for the two Babcock and Wilcox boilers 
together. The steam pressure was also steady, 
at about 150 lb per square inch. About an 
hour before the explosion the fireman slightly 
increased the opening of the right-hand regu- 
lating valve for No. 14 boiler, as he noticed 
that the water-gauge glass was about a third 
full. 

The normal opening of these regulating valves 
was stated to be about a quarter of a turn. 
The plant continued 
to run _ satisfactorily 
after this adjustment 
had been made, to all 
external appearances, 
but just before the 
explosion occurred, the 
fireman noticed that the 
relief valve on the 
economiser of No. 14 
boiler was lifting. He 
walked down a passage 
between the boilers and 
shone his torch into 
the tundish which took 


























from the economisers. At the same time the discharge from 
the near ends of Nos. 14 and 16 boilers were the relief drain valve. 
thrown sideways about 3ft, No. 16 boiler suf- He noticed a  con- 
fering the greater amount of displacement. siderable amount of 
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DIAGRAM OF FEED WATER 


The steel framing of the roof, over the rear 
end of the boilers, was a mass of tangled 
wreckage in the locality of Nos. 13 to 16 
boilers. An idea of the extent of the damage 
may be obtained from the engraving repro- 
duced herewith, which shows a rear view of 
boiler "No. 15. 

The boilers were fitted with the usual 
mountings. ‘Two combined feed checks and 
shut-off valves were fitted to each boiler, 
one to the front end of each drum. When the 
boilers were in service, these valves were kept 
fully open. The two valves were connected 
to a short cross pipe, to each end of which a 
regulating valve was fitted. The right-hand 


valve, viewed from the front of the boiler, 
was the one normally in use, and it controlled 
the feed water supply from the feed through 
the economiser to the boiler. 


The left-hand 
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vapour and water splashing out of the tundish. 
Coming out of the passage, he shut in the 
economiser outlet damper a few notches and 
looked at the water gauge and the steam gauge, 
both of which appeared to be normal, the 
steam gauge having risen from about 150 Ib 
to 155 lb per square inch during the previous 
quarter of an hour. About 15 seconds after 
that time the explosion occurred. 

The cause of the explosion was, in Mr. Phil- 
lips’ opinion, the formation of steam in the 
economisers, and subsequent water hammer. 
The regulating valves were taken down and 
opened up in the presence of the inspector 
and were found to be in the following con- 
dition: No. 16 boiler, right-hand valve shut 
but not tightly so; left-hand valve: one-sixth 
of a turn open, equalling 4/.,in. Boiler No. 14: 
right-hand valve open one-sixth of a turn, 
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equalling +/,,in and the left-hand valve one 


quarter turn open, equalling yin. » The dia- 
grammatic arrangement of the feed range 
herewith reproduced shows the regulating 
valves and also the positions of: the isolating 
valves marked “A” “B,” “CO” and “D,” 
which were open or closed at the time of the 
accident. These valves and the isolating 
valves for the economisers were of the parallel 
slide type. 

Some time after the examination of the 
regulating valves referred to above, Mr. 
Phillips was asked by the station superinten- 
dent to see the isolating valve marked “CC” 
at the end of the range, which had then been 
taken down from its position. When he 
examined it the valve was in effect shut 
because it had apparently been incorrectly 
assembled at some period in the past. Due 
to this, nearly five turns of the handwheel, 
in order to start the valve itself moving from 
its closed position, were needed. The super- 
intendent stated that this was the state in 
which the valve was found. Referring to the 
fact previously noted, that when the fireman 
very slightly increased the opening of the 
right-hand regulating valve, on No. 14 boiler, 
the water began to rise in the gauge glass. 
Mr. Phillips is of opinion that the valve marked 
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REAR OF No. 15 BOILER 


**C”’ must have been open at the time of the 
accident. 

The fact that the left-hand regulating valves 
were open was not accounted for. Everyone 
was in agreement that they should have been 
shut. The fireman who was on the shift at 
the time was certain that he had not opened 
them or tried to see if they were shut or open. 
Neither did he try the right-hand valves to 
see how much they were open. It appears, 
the inspector says, to be unquestionable that 
for a time water was entering the boilers from 
the “cold’’ feed line, and that little was 
passing through the economisers, a condition 
that would result in the’ generation of steam 
and in lowering the water level in the econo- 
misers. 

The condition of the economiser parts found 
after the explosion indicated that the econo- 
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misers were in good order. There was no serious 
wastage anywhere and the metal was good, 
the maximum thickness of scale being not 
more than about yin. 

In concluding his report, Mr. Phillips records 
his appreciation of the ready assistance and 
prompt response to his requests for information, 
which was given by all the parties concerned. 
The boilers are to be dismantled, together 
with the rest of the battery of old boilers, and 
will be disposed of as scrap: 

The observations of the engineer-surveyor- 
in-chief are appended to the report. He says 
that the attendant in charge of the boiler 
and economiser units appears to have had 
considerable experience with the plant and 
apparently it was understood by all concerned 
that when the economisers were in operation 
the valves controlling the direct supply of 
feed water to the boilers should be shut, and 
the valves controlling the flow of feed water 
through the economisers should be open, so 
as to ensure that shortage of water in the 


THE KNGINEER 


economisers would not occur. It seems, 
however, that insufficient care was exercised 
in regard to checking whether the feed control 
valves were open or shut. At about the time 
of the explosion when Nos. 14 and 16 boilers 
and economiser units were working, valves 
controlling the direct supply of feed water to 
the boilers were open and one or both econo- 
misers became short of water and overheated, 
with the result that steam formed in the upper 
parts. Increase in the supply of feed to one 
of the economisers brought about conditions 
favourable to water hammer action, and the ex- 
plosion ensued. Both economisers were shattered 
and boilers were displaced and damaged. 
It was fortunate that no person was injured. 

The engineer-surveyor-in-chief recommends 
that the maker’s instructions regarding the 
working of economisers should be prominently 
displayed for the attention of attendants, 
and that there should be strict supervision of 
attendants in order to ensure that safe working 
conditions are maintained. 


Reparations’ 


INTRODUCTION 


HE industrial capital equipment which has 

been allocated to the Inter-Allied Reparations 
Agency to date is divisible into two main groups : 
(a) complete plants for the production of parti- 
cular products, including chemical products, and 
(b) war plants. In thecase of the latter, thespecial 
machines necessary for the production of direct 
armaments have been destroyed, leaving a 
miscellaneous collection of machine tools and 
ancillary equipment available as reparations. 

Member governments of I.A.R.A. have shown 
a keen interest in the acquisition of both 
these classes of reparation equipment. In 
general, the bidding for complete plants has 
been especially competitive, particularly as 
regards the very limited number of power 
stations and dockyards so far declared avail- 
able. Power station equipment in the majority 
of European countries suffered especially 
severe wear and damage in the war, and even 
before the war, a number of these countries, 
and also of the overseas countries, had plans 
formulated for replacing obsolescent plant and 
for increasing power output by the erection 
of new stations. 

The destruction of dockyard facilities, par- 
ticularly in the Northern European countries, 
was enormous, since the Allies first endeavoured 
to render the Channel ports useless as bases 
for the intended invasion of Britain, and for 
attacks on allied shipping ; and later, the enemy 
endeavoured to render them useless as bases 
for the Allied liberation of the Continent. 

Bidding has also been keen for specialised 
mechanical plants, such as those for the pro- 
duction of anti-friction bearings, crankshafts, 
and optical instruments. In this connection, 
it may be recalled that such plants are designed 
for the production of components which are 
incorporated in a wide range of mechanical 
engineering products, so that the inability 
to obtain these components may seriously 
affect production over a whole range of indus- 
tries. Few components have a wider range of 
application than anti-friction bearings, and 
Germany was one of the leading suppliers of 
such bearings to the whole of Europe prior 
to the war. The result has been exceedingly 
strong competition for the limited amount of 
anti-friction bearing equipment so far allo- 
cated to I1.A.R.A. as reparation. — 

The war plants have, in effect, constituted 
a pool of machine tools and ancillary equip- 
ment, such as cranes, pumps, &c., from which 
replacements for similar tools or equipment 
which had been destroyed or worn out in the 
war years in the works of the Member Govern; 
ments could be obtained. While this aspect 
of reparation is in no way spectacular, it has 
certainly not been the least valuable from the 





*Short extracts from a report by the Inter-Allied Repar- 
ation Agency, entitled ‘“‘ Allied Economie Recovery: the 
Contribution of Industrial Capital Equipment Delivered 
by Germany as Reparation,” issued March Ist. 


point of view of the recipient nations, since 
the replacement of a relatively few defective 
machines in a modern works may increase 
efficiency out of all proportion to the value of 
the machines themselves. Up to December 
31, 1947, I.A.R.A. had allocated approxi- 
mately 35,000 individual machine tools among 
its member governments. 


REPARATION EQUIPMENT ALREADY IN 
OPERATION 


FRANCE 


On December 31, 1947, dismantling was only 
completed of about twelve of the forty-eight 
plants from which France was entitled to obtain 
equipment arising out of allocation programmes 
up to September 30, 1947. Final receipts 
have only been signed for two plants, e.g., 
A.C.A. Plant No. 1002, Schiess A.G., and A.C.A. 
Plant No. 2035, Dornierwerke. 

Only six complete works have been attri- 
buted to France up to September 30, 1947. 
The six plants are :— 


A.C.A. Plant No. 4 Grosskraftwerke Mannheim, 
Power Station, value RM. 
4,094,000 


A.C.A. Plant No. 17 Carl F. W. Borgward, Mechani- 
eal plant for production of 
torpedoes. Value RM. 
651,000 

Paraxol Schroebenhausen, Che- 
mical plant for production of 
formol and penta. Value 
RM. 939,000 

A.C.A. Plant No. 1060 Blohm and Voss, Altona, Mecha- 

nical plant. Value RM.72,000 
A.C.A. Plant No. 1097 Baher and Greten, Sprince, 
Mechanical plant. Value RM. 
96,000 

A.C.A. Plant No. 2036 Dornierwerke, Aircraft plant. 
Value RM. 41,000 


A.C.A. Plant No. 47 


Only two of these six plants, i.e., Nos. 4 
and 47, are to be re-erected as integrated units. 
The equipment in the four other plants, includ- 
ing the Borgward torpedo factory, will be dis- 
tributed among a number of works. 

Amongst complete workshop units to be 
re-erected as such after transfer from Germany 
to France are the following :— 

A.C.A. Plant No. 1018 Works generating station— 
Eibia Bomlitz 

A.C.A. Plant No. 1012 Works generating station— 
D.A.G. Duneberg 

A.C.A. Plant No. 1022 Works generating station— 

D.A.G. Krummel 
Sulphuric acid shop—Fabrique 

Allendorf 
Vanadium acid shop—Nord- 

deutsche Hiitte 
Aero-engine testing shop— 

Klockner Humbolt Deutz 


A.C.A. Plant No. 32 
A.C.A. Plant No. 18 
A.C.A. Plant No. 5 


Finally, there are a certain number of cases 
of isolated equipment (possibly regrouped 
after transfer in a manner different from that 
in the original German works). Certain such 
cases serve to bring out the value of reparation 
equipment to reinforce the productive capacity 
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of existing industrial installations, or even to 
permit new lines of production to be under. 
taken. The French Ministry of National 
Economy has provided the following estimates. 
The value of industrial equipment obtained 
as reparation up to November 1, 1947, is 
represented by the following percentages of 
the official import plan from the liberation 
until that date. 


Per cent 
Electrical equipment 9 
Mechanical equipment ... ... 22 
Chemical equipment <a ae 


AUSTRALIA 


The Government of Australia states that, 
of equipment to the approximate value of 
R.M. 5,000,000 allocated to that country by 
the end of October, 1947, about 50 per cent 
has been delivered, of which about 90 per 
cent by number of items is already in use or 
about to be used. 

BELGIUM 

The Bohner und. Kohle Maschinenfabrik 
plant at Esslingen, which was allocated to 
Belgium as a whole, has proved of great value 
to the country’s economy. The final receipts 
for this plant were signed on October 15, 
1946, and the equipment was delivered on 
November 15, 1946. The re-erected plant 
commenced production on September 1, 1947. 
The plant is used for the manufacture of 
specialised machine tools destined for the 
construction of machines necessary for the 
re-equipment of the Belgian industry as a 
whole. 

Chemical equipment to the value of 2,000,000 
Belgian francs, from A.C.A. Plant No. 22, 
Fabrik Ebenhausen, has been delivered to a 
Belgian firm. Of this equipment, which con- 
sists of turbine pumps, mixers, presses, filters, 
electric motors and tanks, valves and piping, 
items to the value of 400,000 Belgian francs 
have already been installed in a shop for the 
production of synthetic resin and varnish, 
and are now in operation. The new equip- 
ment has increased the output of the shop 
by 10 per cent. The remaining equipment 
is now being re-erected, and will be used as 
replacements for similar equipment required 
for the production of explosives for mining 
purposes which was either looted or worn out 
during the war. Approximately 500 additional 
workers will be found employment as a result 
of the re-erection of this equipment. 

A number of items, consisting mainly of 
special presses, from A.C.A. Plant No. 465, 
Fritz Sauer, have been allocated to another 
Belgian firm. This equipment has been re- 
erected and has resulted in the restoration to 
full capacity of the plant, which manufactures 
explosives for mining purposes. 

A group of forty-one machines constituting 
an aero engine development shop from the 
Klockner-Humbolt-Deutz A.G. plant at Ober- 
ursel, is actually being re-erected. Final 
receipts for this shop were signed on June 
17, 1947, and the equipment was delivered and 
reached its destination on October 1, 1947. 


THE UNITED KINGDOM 


The Government of the United Kingdom 
states that about 90 per cent by weight of the 
equipment allocated has reached its destina- 
tion, the corresponding figures in terms of 
residual value and number of items being 
75 per cent and 83 per cent respectively. 
The great majority of this equipment has 
already been incorporated in the national 
economy. 

The industrial equipment allocated to that 
country has been of great value in the restora- 
tion of the industrial capacity which suffered 
severely not only owing to direct enemy action, 
but as a result of the deliberate wartime policy 
of deferring all but the most vital repair of 
war-essential industries. The industrial capital 
equipment so far delivered as reparations to 
the United Kingdom has consisted of : 

(a) Some hundred individual machines, 
mostly heavy machine tools. 

(b) The greater part of Hahn and Tessky 
Indexwerke, makers of the Index automatic 
machines. 
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(c) Certain machines required as prototypes, 
and scientific apparatus for research purposes. 

Steel Industry.—One. firm, one of the largest 
manufacturers of steel rolling mills and heavy 
hydraulic equipment in the country, is building 
up an additional section of the works to main- 
tain and manufacture plant required by the 
steel manufacturing industry. So far, it has 
acquired some fourteen machines as repara- 
tions and hopes to receive a further thirty. 
Another steel works plant company, which 
manufactures heavy mechanical handling equip- 
ment, is increasing its capacity ; it has already 
received eleven machines as reparations and 
requires a further fifteen. 

The net result of the aid received so far 
from reparations can be summarised as fol- 
lows :— 

(a) The achievement of the all-time record 
in October, 1947, of steel production at a rate 
of 14,316,000 ingot tons per year, which 
exceeds by a small margin the previous record 
established immediately after Dunkirk, was 
influenced by the improvement in maintenance 
of steel-producing plant, and this improvement 
is in large measure due to the equipment 
received as reparations. 

(6) The general effect of the plant already 
received has been materially to reduce the 
delivery dates of steel-producing plant, and 
it is expected that, with the additional equip- 
ment which the United Kingdom hopes to 
receive, delivery dates. will be reduced from 
four years to two and a half years. 

(c) Sample checks on reparation machines 
already installed showed that, in most cases, 
serious bottlenecks in the production sequence 
had been eliminated and in some cases also 
saving in manpower had been achieved. 

Chemical Plant.—Equipment allocated to 
the United Kingdom, but not yet fully delivered, 
is being incorporated in a plant which is now 
under construction. This plant is intended 
to manufacture products at present sought 
from the Western Hemisphere at a probable 
cost of 2,500,000 dollars per annum, and for 
which there is such world demand that the 
United Kingdom requirements cannot be met 
in full. The equipment obtained as repara- 
tions will provide some 20 per cent of steel 
requirements of the plant which, when in 
production, will reduce the United Kingdom 
deficiency by more than 50 per cent. 

Hahn and Tessky Indexwerke.—This plant 
has a special importance in the European 
economy, and its value, both as war potential 
and for peaceful economic purposes, can be 
gauged from the fact that the Metric Area 
(which corresponds approximately with that 
coming within the scope of the Marshall Plan) 
was largely dependent on the products of the 
Index automatic machines for incorporation 
in a wide range of precision instruments and 
mechanical equipment. Outside Germany, 
the United Kingdom was the world’s largest 
user of Index automatic machines, and, both 
in the United Kingdom and in other European 
countries, there were many thousand existing 
machines which are in urgent need of replace- 
ments and spare parts. 

The greater part of Hahn and Tessky Index- 
werke has arrived in the United Kingdom and 
is in course of erection. Provided that the 
n jigs and tools are received according 
to schedule, the new company, which has been 
formed to take over the plant, will be in pro- 
duction by July or August, 1948, and it is 
anticipated that :— 

(a) Some 800,000 dollars’ worth of end pro- 
ducts will be obtained by the end of 1948, 
and that the output by the end of 1949 will 
be at the rate of 2,000,000 dollars per annum, 
and ° 

(b) 500 operatives will be employed by the 
end of 1948 and 1000 by the end of 1949, 
of. which at least 40 per cent will be skilled 
labour. 


NoRWAY 


The Norwegian Government states that, 
of reparation equipment allocated to that 
country up to September 30, 1947, to the 
value of RM. 1,815,000, equipment to the 
value of RM. 975,000 has been delivered and 
equipment to the value of RM. 530,000 has 
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been incorporated in the country’s economy. 
Of the equipment delivered up to September 
30, 35 per cent has been incorporated in the 
machine tool and implements industries, 30 
per cent in shipbuilding yards, and industries 
connected with the coastal trade and fishing 
and 15 per cent in the electrical and building 
industries, the remainder being incorporated 
in miscellaneous industries. About 95 per 
cent of the capital industrial equipment allo- 
cated to Norway consists of general-purpose 
machine tools. 


NEW ZEALAND 

The Government of New Zealand states 
that owing to the long transit involved, only 
a small percentage of the equipment allocated 
to that country had been delivered by the end 
of 1947. Actually about fifty machines had 
been delivered and it is anticipated that a 
further fifty machines will reach their desti- 
nation within the next two months. Prac- 
tically the whole of the machines so far delivered 
are general-purpose machine tools, and have 
served to replace defective machines in one 
or the other of the Government workshops 
which, during the war, were extensively used 
for the production of munitions. 


THE NETHERLANDS 

The Netherlands Government states that 
the Germans looted a very large number of 
machine-tools and other works equipment dur- 
ing the occupation, with the result that pro- 
duction has been severely hampered since the 
war by bottlenecks resulting from missing 
links in production lines. A group of about 
320 machines from the Kurbelwellenwerke 
Glinde, a plant for the production of crank- 
shafts, for which the final receipt was signed on 
April 17, 1947, was put into production two 
months later; and the Hensoldt optical- 
instrument plant, for which the final receipt 
was signed on March 21, 1947, was put into 
production in the autumn of the same year. 
The individual machines actually delivered 
as reparations have been distributed over a 

e number of plants of widely varying size. 

The Hensoldt optical-instrument plant has 
proved of particular value. It has been divided 
between three optical works in Utrecht, Venlo 
and Delft respectively. 


CZECHOSLOVAKIA 


The Government of Czechoslovakia states 
that, of a total equipment to the value of 
RM. 21,500,000 already allocated to that 
country, equipment to the value of RM. 
10,000,000 had been delivered by December 1, 
1947, and it was expected that this figure would 
be raised to 12,000,000 by the end of the 
year. Practically the whole of the equipment 
received by December 1, 1947, has been re- 
erected and is now in use. 

Amongst plant and equipment allocated to 
Czechoslovakia are two complete works, 
A.C.A. Plant No. 1001, Waldrich (machine 
tool manufacturers), and A.C.A. Plant No. 6, 
Fritz Mueller (manufacture of heavy engineer- 
ing products), and the equipment from A.C.A. 
Plant No. 1007, Haniel und Lueg (forging 
plant), and A.C.A. Plant No. 1, Kugelfischer 
(anti-friction bearing plant). 


———_—_———__ 


Wartime Road Works 


A REVIEW of road works carried out during 
the war years is given in the Road Fund Report 
for 1945—46,* recently issued by the Ministry of 
Transport. Engineering works to the value of 
over £26,000,000 were carried out by the 
Ministry of War Transport between 1939 and 
1946 for purposes arising directly out of the war. 
Of this total, £22,000,000 was spent on road 
construction and improvement schemes, among 
them the building of new roads to embarkation 
ports and the widening and strengthening of 
other roads for the invasion of Europe, and the 
building of approach roads to military establish- 
ments and war factories. Other engineering 
works undertaken by the Ministry included 
airfield runways and invasion obstructions. 

* H.M. Stationery Office, price 1s. 6d. 
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Labour and materials for these and other 
purposes were made available as a result of the 
drastic curtailment of normal road works. 

During the seven years ended March, 1946, 
payments from the Road Fund towards the 
upkeep and improvement of roads totalled 
about £72,000,000, an average of just over ten 
millions a year, which compares with a pre-war 
average of about twenty millions. The reduc- 
tion was due largely to suspension of major 
improvements and new construction, but pay- 
ments for maintenance and minor improvement 
fell from an annual average in the immediate 
pre-war years of about nine millions to an 
average of just over six millions. 

In 1944-45 highway authorities spent £125 
per mile of road on maintenance, repair and 
minor improvement, compared with £170 in 
1938-39. Their total road expenditure in 
1944-45, including grants from the Road Fund, 
was nearly £43,000,000. This figure, which 
does not include money spent on trunk roads, 
compares with nearly £70,000,000 in 1938-39. 

Efforts to overtake arrears of. maintenance 
after the war are reflected in the Road Fund 
payments for 1945-46, which show a total 
under this head of over £7,600,000, an increase 
on the previous year of more than £1,700,000. 
Trunk road maintenance costs, at £2,500,000, 
were higher than in 1938-39. 


TrunK Roaps 


During the seven years, over 1500 miles of 
trunk roads were resurfaced. This work, 
together with surface dressing and general 
maintenance, cost nearly £13,500,000, of which 
about £2,500,000 was spent in 1945-46, com- 
pared with a yearly average of about £1,800,000 
from 1939 to 1945. 

The preparation of schemes in readiness for 
the time when work could be put in hand was 
continued, and up to the end of March, 1946, the 
Ministry had approved more than 370 trunk 
road improvement schemes estimated to cost 
over £4,000,000. The purchase of the land for 
over 100 of these schemes had been begun. 
Further improvements of 144 miles of existing 
trunk roads had been protected under the 
Restriction of Ribbon Development Act. 

At the end of March, 1946, about 778 miles of 
trunk roads were subject to the 30 m.p.h. speed 
limit in built-up areas, and there were on trunk 


‘roads 1222 pedestrian crossings, 111 railway 


level crossings, 208 traffic light installations and 
152 roundabouts. 

Local schemes under consideration for the 
lighting of trunk roads totalled 54. 


OTHER Roaps 


On other roads during the seven years ended 
March, 1946, 24 level crossings were eliminated, 
four in England, ten in Wales and ten in 
Scotland. In the same period, 689 pedestrian 
crossings were provided and 200 miles of tram- 
ways were abandoned. 

At the end of March, 1946, the length of road 
subject to the 30 m.p.h. speed limit in built-up 
areas was 41,600 miles. 

Action was taken under the Restriction of 
Ribbon Development Act to protect the amenity 
and traffic value of a further 4000 miles of 
existing roads, bringing the total mileage of 
road so protected to 76,000. In addition, 
standard widths were laid down, under the 
Act, for safeguarding 88 miles of proposed new 
roads or widenings. 


ILE.E. Homes Funp.—The Institution of Elec 
trical Engineers says that the Homes Fund, which 
was instituted during the Presidency of Sir Harry 
Railing, as a living war memorial to those members 
of the Institution who lost their lives during the 
recent war, has made steady progress and that 
nearly half the amount required for the building 
of the first residential estate which will house 
beneficiaries in pleasant surroundings, has been 
reached. The fund has benefited recently from 
generous donations from three electricity supply 
companies and three municipal supply organisa- 
tions, and the Court of Governors hopes that prior 
to the vesting day further contributions, which 
are permissible under Clause 29 (1), Proviso (ii), 
of the Electricity Act, 1947, will be received. 
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TESTING LABORATORIES AND THE 
FACTORIES ACTS 

Last month there came up for decision 
in the Supreme Court a case which will 
certainly have immediate repercussions on 
the work of consulting engineers operating 
testing laboratories, and which may have 
consequences also for many research labora- 
tories. As many of our readers will know Mr. 
R. H. H. Stanger has practised for very many 
years as a consulting engineer specialising 
in the chemical and physical testing of 
materials used in building and engineering 
construction, and more particularly in con- 
crete. His laboratory is equipped with 
plant for making concrete test pieces and 
machinery for testing their crushing strength. 
It has now been decided by the Supreme 
Court that within the meaning of the 
Factories Act, Mr. Stanger’s laboratory is a 
factory. 

During the war, Mr. Stanger used the 
laboratories of Westminster School for his 
work. But on the return of the school to 
London he was obliged to seek other prem- 
ises. He found a suitable house at Elstree 
within the Borough of Hendon. In October, 
1946, notwithstanding that he had, before 
buying the house, consulted the Borough 
Council on the matter verbally, he was served 
by the Council with a notice prohibiting his 
premises, which are situated in a zone set 
aside under the town planning scheme as a 
residential and business area, “from being 


used as an industrial building.”’ A successful 
appeal against the notice was made to the 
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magistrates on the ground that his laboratory 
work was non-industrial, and in the belief 
that the Factories Act did not apply to that 
laboratory. But when the Council appealed 
to the Divisional Court, the decision of the 
magistrates was reversed, and on a further 
appeal by Mr. Stanger to the Supreme Court, 
the judgment of the Divisional Court was 
upheld. The grounds upon which the two 
appeal courts came to their decisions are of 
interest because they are clearly of wider 
application than to Mr. Stanger’s case alone. 
Though in both Courts there was much 
learned legal argument “‘ about it and about,” 
and references to other cases before the 
Courts in the past, the whole case actually 
turned upon the interpretation of the 
Factories Act, 1937. For under the Hendon 
Borough Council’s town planning scheme 
the words “ industrial building” are held 
to mean “a building... designed for use 
as a factory or a workshop within the mean- 
ing of the Factory and Workshop Acts... 
and includes any office or other building 
within the same site, the use of which is 
incidental to and such as would ordinarily 
be incidental to the use of such factory or 
workshop.” The relevant provisions of the 
Factories Act, 1937, upon which the case 
actually turned are “ The expression ‘factory’ 
means any premises in which, or within the 
close or curtilage or precincts of which, 
persons are employed in manual labour in 
any process for or incidental to any of the 
following processes, namely, the* making of 
any article or of part of any article; or the 
altering, repairing, ornamenting, finishing, 
cleaning, or washing, or the breaking up or 
demolition of any article; or the adapting 
for sale of any article; being premises in 
which . . . the work is carried on by way of 
trade or for purpose of gain....” The 
Divisional Court held that in making and 
testing concrete test pieces, the laboratory 
was concerned in the making of an article 
and the breaking up or demolition of an 
article, and that the work was carried on 
for purpose of gain. Thus, the premises 
were held to come within the definition of 
a factory in the meaning of the Factories 
Acts. 

The obvious consequence of that decision 
is that Mr. Stanger will have to find new 
premises, will have to incur the expense of 
transferring his plant, and may need to 
find new employees to replace those unwilling 
to remove from the district. The sympathy 
that other engineers will feel for him will be 
enhanced by the knowledge that in delivering 
judgment in the Divisional Court, the Lord 
Chief Justice remarked: “This is not an 
easy case ; IJ feel that. It is a case in which 
I think it is possible that different minds 
might take different views,” while Lord 
Justice Scott, in the Supreme Court, con- 
sidered it to be a “ border line” case. But 
the consequences appear to extend beyond 
the obvious. We are not lawyers. But it 
seems to us that the decision does not affect 
Mr. Stanger alone; nor even settle only 
whether such a laboratory as his can be 
sited within an area scheduled as residential 
or business under a town planning scheme. 
For Mr. Stanger’s laboratory has now 
become subject to the Factories Acts for all 
purposes. The factory inspector, for instance, 
has right of access and might conceivably 
require certain machines to be guarded. 
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Regulations concerning the employment 
of women and young people apply. 
No doubt de-rating provisions may also 
apply. Clearly enough all these consequences 
of the decision of the Sup eme Court apply 
not only to Mr. Stanger, but also to other 
consultants having similar laboratories for 
testing materials in which some article is 
made or demolished for purposes of gain, 
though what does and what does not con- 
stitute an “ article ”’ needs closer definition, 
Whether the article is or is not saleable, 
it will be observed, is not relevant to the issue. 
The further question arises as to whether the 
decision also affects the status of research 


laboratories. No doubt that is a matter 
which the legal profession is already 
considering. 


DIESEL MINE LOCOMOTIVES 


Ir was long ago realised that in the further 
mechanisation of British coal mines specially 
designed mine locomotives might play an 
important part in increasing output. In 
the Reid report, for instance, it was 
recommended that locomotives should be 
allowed to work in intake and return airways, 
under appropriate regulations so long as the 
firedamp content of the air did not exceed 
the amount at which the law required that 
the electric current should be switched off. 
It is clearly recognised in the mining industry 
that although methods and equipment used 
at the face are of a high order, the develop- 
ment of haulage systems which serve the 
faces has in many pits not kept pace with the 
improvement of coal-getting and loading 
methods. It might, therefore, easily happen as 
an unfortunate consequence that the installa- 
tion of new coal cutters and conveyors in a 
given pit might merely add to haulage 
difficulties rather than help output. New 
advances in coal face technique, in fact, might 
to some extent be nullified by inadequate 
underground transport. But much civil 
engineering must first be done, if such 
devices as oil-driven locomotives and larger 
mine tubs and man-riding cars are to 
to be generally adopted. 

Since the end of the first world war con- 
siderable interest has been shown by the coal 
industry in developments in the design and 
construction of diesel locomotives for under- 
ground use. In recent years in collaboration 
with the Board of Trade and later the 
Ministry of Fuel and Power, regulations 
for the testing of equipment to enable such 
locomotives to be safely employed in gassy 
mines have been formulated, and technical 
tests have been carried through at the Buxton 
Testing Station. Early in the recent war 
it was realised that there must be a demand 
for mine locomotives of higher power than 
had formerly been made, and 100 b.h.p. 
was regarded as a suitable output. Four 
firms with long experience are now con- 
tributing to a production programme— 
Ruston and Hornsby, Ltd., of Lincoln ; 
Hudswell, Clarke and Co., Ltd., of Leeds ; 
the Hunslet Engine Company, Ltd., of 
Leeds, and the North British Locomotive 
Company, Ltd., of Glasgow. In order to 
advance this programme of construction 
still further, the National Coal Board 
recently placed orders for a large num- 
ber of diesel mine locomotives, some of 
which have already been delivered, and are 
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giving very satisfactory service in the coal- 
fields. In one Nottinghamshire colliery, for 
example, locomotive haulage combined with 
conveyors and skip winding is to be adopted. 
In the new lay-out, which has been designed 
to deal with the large reserves of coal in a 
main seam, the coal when cut will first 
be carried on gate conveyors to loading 
points in the main haulage road. It will 
there be transferred to mine cars for haulage 
by locomotives to the shaft bottom. From 
a seam 3ft 6in in thickness, it is expected to 
produce 3000 tons of coal per shift. The 
preparation of the headings and haulage 
roads is now, we understand, taking place. 
It is intended to employ a 3ft 6in gauge, and 
5-ton mine cars will be used. Some eight to 
ten Hudswell diesel mine locomotives will 
be employed. 

Descriptions are given elsewhere in to-day’s 
pages of 100 h.p. diesel locomotives made by 
two of the firms already mentioned. Such 
locomotives can be confidently expected, 
as the years pass, to operate with reliability 
and satisfaction in more and more of our 
coal mines, contributing to that increased 
production of coal-and saving of cost that 
has become so necessary to the country’s 
economic survival. In the design of these 
locomotives a number of safety problems 
have been satisfactorily overcome, and by 
a happy combination of the diesel engine 
with either a friction clutch or a fluid coupling 
and a gearbox, controls have been so sim- 
plified that the driver can give his undivided 
attention to the road. Yet several other 
problems still await solution. There appears 
to be, for instance, an unnecessary variety 
of gauges for mine locomotives. Standardisa- 
tion upon a smaller number would enhance 
production. The simplification and standard- 
isation of drawgear might also profitably 
be undertaken. There are to be studied, too, 
problems in the provision of underground 
locomotive sheds ; questions of maintenance 
and servicing of the engines, and questions 
concerning the training and status of drivers. 
But, undoubtedly, before long, the diesel 
mine locomotive is likely to become 
commonplace equipment in British mines. 
And, the pioneer work having been done, and 
experience gained in the use of such equip- 
ment, British diesel mine locomotives may 
contribute significantly to our export trade. 





Letters to the Editor 


{We do not hold ourselves responsible for the opinions of 
our ) 


HISTORICAL ELECTRICAL DOCUMENTS 


Sir,—With the changes that will occur on 
April Ist there is the probability that many 
undertakings may be disposing of old records 
and other material which may be of historical 
interest. Lord Citrine is very anxious that it 
should be known that the British Electricity 
Authority would be very grateful to have any 
historical documents, records of historical 
interest, souvenirs, &c,, connected with the 
electrical industry, which may now be in the 
possession of undertakings, or, alternatively, 
the Authority would be glad of information 
telling them of the existence of such things. 
The background purpose is to build up an 
historical section to the B.E.A.’s Library, and 
if you could find space for a short announce- 
ment that all unwanted material of historical 
interest will be welcome, and information of the 
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whereabouts of documents where it is not desired 
to part with originals, this would be deeply 
appreciated. Parcels and communications may 
be sent to the B.E.A., marked, for convenience, 
‘“* Historical Documents.” 

L. J. Lu¥riIncHAM 

Great Portland Street, London, W.1, 
February 25th. 


CRITERIA FOR SURFACE FAILURE 

Sir,—The article by Mr. R. Howard in 
your issue of February 27th is interest- 
ting and instructive, as drawing attention 
to the difficulty of establishing an easily observ- 
able criterion of surface failure. 

From the practical point of view the quantity 
that is of interest is the highest nominal surface 
stress that may be applied for an infinite 
number of times without preventing the surface 
from. performing its intended function with 
complete satisfaction. So long as the surface 
continues to do what is required, the number of 
pits per unit area is unimportant, and even a 
perceptible amount of wear may not be 
objectionable. 

Whilst this is simple in principle, experi- 
mental determination of such a fatigue load 
capacity is comparatively slow, first, because 
pitting, being dependent on minute local varia- 
tions in material and surface, is casual and so a 
large number of tests must. be made to secure 
an average result ; and secondly, because each 
test must include several millions of applica- 
tions of load if it is even to approximate to the 
ideal of infinitely numerous applications. The 
surface fails if it allows its mating member to 
stray too far from its intended path or if it 
imposes on it a motion so irregular as to produce 
objectionable noise, vibration or friction. 

The difficulty would therefore seem to be, 
not that of deciding on a criterion of surface 
failure, but of discovering a quick way of 
ascertaining a figure that can be found by 
known straightforward procedure if sufficient 
time and money can be spared for the purpose. 

W. A. TUPLIN 

Huddersfield, February 27th. 


OIL-BURNING LOCOMOTIVES 


Str,—I am interested in the guarded but 
quite definite support which your leading article 
of February 6th gives to the policy of con- 
version of solid fuel steam locomotives to oil, 
consequent upon the fuel crisis. 

Personally, when I read of the G.W.R. 
decision to make limited use of this policy, I 
could not help wondering whether this country 
could prudently afford to take any further steps 
to stabilise the use of a steam-raising system 
which converts such a small proportion of the 
B.Th.U.s of the fuel consumed into draw-bar 
pull on the rails. 

While I have no official figures, I would 
question whether the modern steam locomotive 
is more than 1 or 2. per cent more efficient than 
the late Mr. Dean’s old “‘ 30 ”’ class locomotive 
which drew the main line G.W.R. expresses of 
1890-1900, or its more powerful successors of 
Mr. Churchward’s days. One thing is certain, 
and that is that this country is doomed to 
permanently dear and (less certainly perhaps) 
gradually contracting supplies of the commodity 
which has enabled us to become the great 
manufacturing nation we are, and the corollary 
of that seems to be that we must strain every 
nerve at almost any capital cost to turn a 
greater proportion of the energy of our fuels, 
whether they be solid or liquid, into useful work. 

Be the overall thermal efficiency of our 
modern steam locomotives 6, 7, 8 or even 9 per 
cent, it would be supremely interesting to know 
how this compares with the figure achieved by 
the new L.M.S. diesel locomotive which Sir 
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George Nelson told his shareholders the other 
day has been produced from the drawing board 
to placing on rails ready for work in the 
amazingly short period of seven months. 

No doubt the capital cost was exceedingly 
high, but if the National Transport Commission 
could place an order for 200 or even 100 such 
locomotives this should result in cutting the 
cost to figures which would surely make the 
proposition attractive, if one may assume any 
thing like the improvement in efficiency which 
has been attained by locomotives of this type 
used between New York and Washington, and 
doubtless elsewhere in the States. Of course, 
this policy would involve the consumption of 
imported fuel, and the achievement of equiva- 
lent efficiency with self-contained solid fuel 
locomotives is another and as yet unsolved 
problem. 

The fact remains that the further develop- 
ment of rail traction fuel economy to which 
these lines of thought give rise is vital to the 
transport efficiency of this country, notwith- 
standing the possibilities and attraction of 
straight electrification. 

C. ATHERTON ATCHLEY 

Alloa, February 26th. 





RAZOR BLADE LIFE 


Sir,—Records are made to be broken! I 
have also kept a record of the use of an average 
razor blade, but my experience considerably 
exceeds that of your correspondent “‘ Tonsor,” 
which he discusses in his letter dated December 
9, 1947, and which appeared in your issue dated 
January 16, 1948. I commenced using my 
present blade in August, 1940, and fully expect 
it to last for as long as I continue shaving. It 
is realised that where efficiency of shaving is 
concerned, no two opinions would agree, but I 
am satisfied that with my present blade I obtain 
as good a shave as one which could be obtained 
with a good average new blade. My method of 
treatment is similar (but different in detail) 
to that of your correspondent, but you may 
care to know that my interest in the subject is 
founded on a series of articles which appeared 
in your columns many (perhaps fifteen) years 
ago. 

Tonsor MkI 

Liphook, February 28th. 
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Literature 
SHORT NOTICES 


Controlled Atmospheres for the Heat Treatment 
of Metals. By Ivor Jenkins, M.Sc. London : 
Chapman and Hall, Ltd., 37, Essex Street, 
W.C.2. Price 50s. net.—The use of controlled 
atmospheres in the heat treatment of metals 
has now been widely adopted in industry, and 
the various processes have been fairly well 
publicised. In compiling this book the author 
has brought together under one cover the 
scattered data on gas-metal and inter-gas 
reactions and their importance both in the 
generation and application of industrial con- 
trolled atmospheres for the heat treatment of 
metals. He states that it is an attempt to 
bridge the gap between the academic and 
practical aspects of the subject, and to promote 
@ more general recognition of the fundamental 
principles underlying a controlled atmosphere 
process, and the means of translating these 
principles into practice. The contents of the 
book fall naturally into three sections—the 
generation of controlled atmospheres, their 
purification and analysis, and their industrial 
applications. We believe that this is the first 
book to be devoted to the subject of controlled 
atmospheres in heat treatment, the literature 
on which is widely diffused. In compiling this 
book, to which he has added his own not 
inconsiderable experience, the author has done 
his industry a valuable service. 
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100 B.H.P. Diesel Mine Locomotives 


Ruston AND HornsBy, LTp. 


N Wednesday, February 25th, we were 

invited to inspect at the Boultham Works 
of Ruston and Hornsby, Ltd., of Lincoln, a new 
100 b.h.p. fully flameproof diesel locomotive, 
designed for operation in gassy coal mines. 
The locomotive shown in engravings here- 
with is one of many ordered by the National 
Coal Board for use in British coal mines, to 
help to speed up coal output. It is available for 
gauges of 2ft 6in, 3ft and 3ft 6in and has the 
following principal dimensions :— 


Overall length over buffers... .... 18ft Tin 
Overall width over frame cok. ape 
Cues... ... ... .. ... Spain 
Wheel arrangement... ... ... ... 06-0 
Wheel base Cp ae: 
Diameter of wheels... ... ... ... 2ft 3in 


Weight in working order... .... .... 15 tons 
Capacity of fuel tank +» eee 12 gallons 
The minimum curve the locomotive will 
negotiate with the usual widening of the track 
is 80ft radius, and three speeds are available in 
either direction, the first gear giving 2 to 4} 
m.p.h., the second gear 34 to 8 m.p.h. and the 
third gear 5} to 12} m.p.h. The haulage 
capacity based on a starting resistance of 20 lb 
per ton in first gear and a rolling resistance of 
15 lb per ton in second and third gears is as 

follows :— 


Tractive Max. draw- 

Gear Speed, effort, bar pull, 
m.p-h. Ib b 

1 ne ae Seen... ~.)' Tae 
Reis Ls ee 
_— CS eee eee 


The new locomotive, which is clean and 
of pleasing appearance, includes a fabricated 
steel frame and maximum possible visibility 
down both sides of the locomotive. The exhaust 
and air inlet fittings are such as to require the 
minimum of servicing, while accessibility has 
been carefully studied. Westinghouse air 
brakes and train pipes are fitted, with an auto- 
matic emergency brake, which cuts off the 
engine power when the brakes are applied. 

The power unit is a Ruston “6VRHL” 
engine, which has also been widely used for 
marine installations and excavator work. It is 


smooth take-off when starting under load. 
By means of the flywheel effect of the coupling 
the momentary starting effort is increased by as 
much as 20 per cent when the engine is accele- 
rated to start the locomotive. The fluid 
coupling precludes any possibility of stalling the 
engine under overload. The design of this fluid 
coupling follows that adopted so widely in 
industry for other purposes. The position of 
the sliding scoop tube, carried by the stationary 
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will be seen from the photograph of the loco- 
motive under construction reproduced here- 
with. When complete, the valence on each side 
of the locomotive covers and protects the 
coupling rods. 

Interest attaches to the exhaust conditioner, 
which is housed in the front of the locomotive 
and is completely accessible through inspection 
covers, while by swinging back the hinged 
buffer access is given to the conditioner box. 
The cooled gases from the engine are introduced 
into a water chamber in the conditioner box 
and, after passing through, are led to a patented 
spiral chamber, in the front of the locomotive 
on a level with the radiator fan, which imparts 
a centrifugal motion to the gas stream, cleaning 





RUSTONLAND HORNSBY LOCOMOTIVE UNDER CONSTRUCTION 


‘ 


bracket, determines the amount of vil circulating 
in the circuit, and hence controls the operating 
characteristics of the coupling. To prevent the 
seepage of oil, labyrinth seals are used. The drive 
from the coupling is taken to a three-speed gear- 
box of the 8.8.8. “Powerflow” type, made by 
Bostock and Bramley, Ltd., having character- 
istics specially suited to the fluid coupling. In one 


the gas and removing water vapour. The 
exhaust gases then pass through the flame 
traps and so to atmosphere, and as they are in 
the direct air stream from the radiator fan they 
are dissipated rapidly. Analysis shows that 
the CO content is negligible. One of the flame 
traps is shown herewith. It consists of stainless 
steel plates mounted in a frame so as to give @ 





RUSTON AND HORNSBY LOCOMOTIVE 


a six-cylinder engine with a maximum loco- 
motive rating of 100 b.h.p., developed at a 
speed of 1500 r.p.m. The cylinders have a bore 
of 44in with a stroke of 5}in, giving a piston 
speed of 1375ft per minute. The engine, operates 
on the four-stroke principle with a direct injec- 
tion combustion chamber, and the brake mean 
effective pressure at maximum rating is 100 Ib 
per square inch. The power of the engine is 
transmitted through a Vulcan-Sinclair scoop- 
control fluid coupling, supplied by the Hydraulic 
Coupling and Engineering Company, Ltd., of 
Isleworth, Middlesex. The latter has a mechani- 
cal efficiency of about 97 per cent and gives a very 


of our illustrations we show a cut-away section 
through this gearbox. The gear engagement is 
effected by synchro-self-shifting clutches, and 
three speeds, mentioned above, are available 
in the forward and the reverse directions. A 
lever operates the gear changes, and in driving 
the locomotive we found that the gearbox 
maintains the tractive effort during the brief 
period of gear shifting when changing up. The 
drive from the gearbox is by means of a jack- 
shaft fitted with a crank arm mounted at each 
end, which transmits the drive to the locomotive 
wheels through the medium of blade and fork 
coupling rods. The arrangement of the drive 


HUDSWELL, CLARKE LOCOMOTIVE 


uniform fine gap, and one flame trap is fitted 
on the induction side of the engine and two 
on each side of the conditioner box on the exhaust 
outlet. By loosening four nuts the frame can be 
rapidly removed for inspection and cleaning. 
Two spare flame traps are supplied. All the 
flameproofing devices and the _ electrical 
fittings are tested in Buxton in accord- 
ance with the Ministry of Fuel and Power 
regulations. A feature of the locomotive which 
will be seen from our engraving is the provision 
of two headlamps at the front and two at the 
rear of the locomotive. If required, one may be 
red and one white at the front and rear. A 
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closed cab, shown in another of our illustra- 
tions, is provided, in order to protect the driver 
from projecting pit props, falling stone and 
similar hazards. The controls are so arranged 
that the driver is able to control the locomotive 
from either side, the gear change lever being 
duplicated. The instruments show the engine 





FLAME TRAP—RUSTON AND 
HORNSBY 


EXHAUST 


lubricating oil pressure, the gearbox pressure, 
the starting air pressure and the air brake press- 
ure, also the speed of the engine. The forward 
and reverse lever, the speed control lever and 
the brake valve are arranged at the centre of 
the cab. A compressed air operated whistle is 
provided. We found that the engine was easily 
driven and that there was excellent visibility 
from the driving cab. Sanding gear is also 
fitted. 


HUDSWELL, CLARKE AND Co., Lrp. 


On Thursday, February 26th, we were 
invited to inspect at the works of Hudswell, 
Clarke and Co., Ltd., of Railway Foundry, 
Leeds, a 68 b.h.p. diesel mines locomotive of 
the 0-4-0 type, designed for use on gauges of 





CAB 


CONTROLS OF RUSTON AND HORNSBY LOCOMOTIVE 
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lft llin to 3ft 6in, and two examples of the 
larger 100 b.h.p. locomotive, which were 
successfully demonstrated on a sharply curved 
test road. We have chosen the 100 b.h.p. 
model for illustration. It has the following 
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and a compressed air operated whistle are 
fitted. 

The power unit comprises a six-cylinder 
Gardner engine, operating on the four-stroke 
principle, 


with direct injection, having a 





HUDSWELL, 


general dimensions and is built for 3ft and 
3ft 6in. gauges :— 


Overall length over buffer beams 15ft 6in 
Overall width ... ... ... «. 5it 
Overall height ... 5ft 6in 
Wheel arrangement ... 0-6-0 
Wheel base ee 5ft 6in 
Minimum curve bsg es 55ft radius 
Weight in working order... 15 tons 


The speed and tractive efforts for the three 
forward and reverse speeds are as follows :— 
Tractive effort 


Gear Speed, m.p.h. in lb 
ves | i rrr 

ee ee 7-3 4360 
3 aes ee 2280 


The general design of the locomotive, with its 
headlight and brake train pipes, will be seen in 
the engravings reproduced herewith. The 
exhaust and air inlet fittings are easily accessible 
for inspection and cleaning, and the exhaust 
gases are passed into the atmosphere near 
the ground and as far as possible away from 
the driving cab. The air brake has an emer- 
gency attachment and a screw hand brake 


CaB 





CLARKE LOCOMOTIVE WITH COVERS 


CONTROLS OF HUDSWELL, 


REMOVED 


designed output of 100 b.h.p. at 1700 r.p.im. 
For mining work it has an air filter 
to the induction manifold and a fuel oil 
filter between the fuel tank and the engine. 
The engine lubricating oil and water 
cooling system is arranged at the front 
of the locomotive. The cylinders each have a 
bore of 4}in and a stroke of 6in. The engine 
power is transmitted through a Vulcan- 
Sinclair scoop-controlled fluid coupling. A 
control lever in the cab operates the scoop 
tube of the coupling and is interconnected 
with the engine fuel control so that the drive 
can be completely disconnected from the engine 
at idling speed. By this means the forward 
and reverse dog clutches can then be shifted 
in and out of gear free of load. Another advan- 
tage of the fluid coupling drive is its ability to 
add additional torque due to the flywheel effect 
of the rotating parts. The gearbox, which we 
illustrate in part section, is of the “S.S.S. 
Powerflow”’ type, made by Bostock and 
Bramley, Ltd., and is of the same pattern 
as that fitted to the Ruston locomotive. 





CLARKE LOCOMOTIVE 
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The three-notch gear change lever is, we 
found, easily operated without hand manipu- 
lation of the fuel control or any effort. When 
working in second gear a coasting characteristic 
enables the locomotive to coast with the engine 
at idling speed. The forward and reverse 
gears are operated by a separate lever in the 
driving cab, which works in a notched quadrant. 
Sanding equipment is also provided. There is 
excellent driving visibility. 

The controls are such that no water can enter 
the cylinders from the exhaust system. With 
no reverse torque it is impossible to overdrive 
the engine downhill. Tests were made showing 
that it-is not possible to stall the engine owing 
to applying overloads, Considerable care, we 
noted, has been bestowed on the design and 
construction of the flameproof equipment, 
which has been built in strict conformity with 
the requirements of the Ministry of Fuel and 
Power and has been tested at the Buxton 





THREE-SPEED GEAR Box 


Testing Station. The flame traps are made of 
bronze of acid-resisting quality, with stainless 
steel plates assembled to give a uniform gap. 
In the locomotives we examined the exhaust 
gases are effectively cooled by a water spray in 
the exhaust pipe. Should the pumps fail and 
the water level fall, the engine automatically 
stops. The cooled gases pass to the exhaust 
container, which is furnished with baffles to 
direct the gases through the water. Clean 
water is continuously being passed into the con- 
tainer by the spray unit, and this materially 
helps in keeping down the acidity of the water 
in the exhaust conditioner. Any excess of 
water is allowed to overflow through the 
exhaust flame traps, which are so designed that 
they can be easily removed for inspection and 
cleaning. The production programme for these 
Hudswell-Clarke locomotives is now well in 
hand, and it is hoped to produce several loco- 
motives each month. The sole distributors of 
the locomotives are Hugh Wood and Co., Ltd., 
of Gateshead-on-Tyne and Dashwood House, 
Old Broad Street, London, E.C.2. 


————____»—___—_—_- 


Mintnc Scuotarsure ScuemMe.—The Miners’ 
Welfare Commission invites applications for a 
limited number of part-time day advanced mining 
scholarships tenable, as from September next, at 
approved institutions providing day classes in 
advanced mining instructions, Candidates for 
these scholarships must be wage-earning coal mine 
workers, have been so employed for not less than 
eighteen months, be dependent on their own earn- 
ings, be at least seventeen years of age on September 
1, 1948, and have attended and satisfactorily com- 
pleted an approved part-time senior mining course. 
Each scholarship will be awarded in the first 
instance for one year, but will be renewable up to 
a total period of four years, subject to the conduct 
and progress of the holder being satisfactory. The 
awards consist of a sum up to and not exceeding 
£30 to cover fees, books, instruments and travelling 
expenses and to compensate or assist the student for 
loss of wages in attending the course one day weekly, 
or two half days. 
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Steel Cord Cased Pneumatic Tyres 


HE main problems in the design of pneumatic 

tyres are the prevention of generation of 
heat within the casing and its dissipation. 
During each wheel revolution the whole of a 
tyre structure—walls and tread—is flexed, 
The casings of large commercial tyres have as 
many as twelve, fourteen or sixteen plies, and 
at every flexion the plies. move slightly one 
over the other, and generate heat. Tempera- 
tures up to 250 deg. Fah. or more may be 
reached in some big tyres of synthetic rubber. 
This rise in temperature is a function of speed 
and load, and is highly undesirable with the 
conventional tyre with cotton casings, for 
cotton at 250 deg. Fah. loses almost half its 
tensile strength. High internal temperatures 
also affect adversely the adhesion of the plies 
to one another and weaken the bond between 
tread and casing. 

Hitherto the main approach to the solution 
of this problem, with ever-increasing loads and 
road speeds, has been to reduce the number of 
plies and to increase the section of the tyres 
and reduce the pressure, so as to reduce friction 
between the plies and at the same time to give 
an increased surface area for radiation of heat. 
There is, however, an obvious limit to this 
increase of tyre section. It is easy to replace, 
say, 36 by 8 twins by 10-00 by 20 low pressure. 
But to replace the latter size by tyres of even 
bigger section and lower pressure would seriously 
affect the width avail- 
able for the chassis 
within the permissible 
overall width. 

The second approach 
has been a search for 
better materials for the 
cords. Rayon was an 
improvement on cotton, 
for it loses but 15 per 
cent of its strength at 
248 deg. Fah., but when 
cold the strength of 
rayon is about equal to 
that of cotton, so no 
substantial reduction of 
plies could be effected. 


STEEL Corp TYRES 


The Michelin Tyre 
Company, Ltd., of 


Stoke-on-Trent, now 
announces a tyre with 
steel wire cords, 


known as the Michelin 
“*Metallic”’ tyre. It 
is being tested in this 
country on commercial 
vehicles, and the com- 
pany is, we understand, 
erecting a factory for 
its. production. This 
development is. not of 
recent origin, for the 
steel cord tyre was 
in use in France in 
1937. The war pre- 
vented its manufacture 
in England for general 


use. 

The steel cord tyre 
is made up in the same 
fashion as cotton or ray- 
on tyres, but the plies 
are constructed with 
steel cords. In the most 
frequently used design each strand of wire is 
0-006in diameter, twenty-one strands forming 
a cord of 0:04in diameter, giving. a breaking 
strength of :190 1b to 200 lb.. An:accompanying 
illustration shows.the make-up of ‘a steel cord. 
The larger illustration shows a section of a 
normal sixteen-ply tyre, with:cotton or rayon 
cords, alongside.a tyre of four-ply steel cord 
construction, designed for the same loading. 
It may be noted that in the cotton cord tyre 





there is a concentration of material at 
the shoulder, which can cause local heat 
“ pocketing,”’ leading to ply separation and 
tread detachment. 

Many advantages are claimed for this stv! 
cord construction ; size for size, the ‘‘ Metallic ” 
tyre has a greater load-carrying capacity ; 
thus, the equivalent tyre to the normal 10-\\) 
by 20 is claimed to carry 55 per cent greatvr 
load. Bursts and premature tyre failures 
caused by heat are said to be unknown. Becaiise 
of immunity to the effects of heat and negligille 
fatigue of the steel cords, tyres can be retreaded 
more than once. There is economy of manu- 
facture, for much less rubber is needed, az| 
steel is used in place of imported cotton. 

From the vehicle designers’ point of view, 
there are several further advantages. The 
progressive reduction in wheel diameter whic!) 
has been seen in motor car development has 
the same interest for heavy road transport ; 
but, as already stated, heat generation an:| 
available width for the chassis frame have put 
limits to progress in big tyre sizes; if smalle: 
wheels are used the number of flexions of the 
tyre per unit of time is increased, thus raisin, 
the equilibrium temperature of the. tyre. 
But small diameter wheels are advantageous 
inasmuch as the rotating mass is smaller, 
and a lower centre of gravity and loading height 
for the vehicle is obtained. The steel cord 





SECTIONS OF EQUIVALENT COTTON AND STEEL CORD TYRES 


construction permits further progress in these 
directions. 


DEVELOPMENT OF THE STEEL CoRD 'T'yRE 


The steel cord construction is dependent 
on the bonding of rubber to steel, and a satis- 
factory- method.for effecting such a bond was 
found as early as 1933. It is interesting to 
note that the idea of using steel is as old as the 
tyre itself, for the use of steel was covered in 
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the original patents of Thomson as far back as 
1845; yet the only reforence made to it by 
many subsequent technicians was to say it 
was impossible of realisation. 

Development of the “ Metallic” tyre owed 
much to a requirement in France in 1929 of 
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CONSTRUCTION OF STEEL CORD 


railcars to run on pneumatic tyres, which 
would of necessity have to be highly loaded. 
The ‘ Metallic’ tyre is said to have been 
successful in that application. Following 
that experience in France in 1937 several 
hundred large section tyres were made and 
put into service on long-distance road transport 
under arduous conditions of operation. Several 
thousand tyres also underwent tests in the 
United States of America in 1939 and 1940. 


re 


A Commemorative Plaque 


Durinc the centenary celebrations last year 
of the Institution of Mechanical Engineers 
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The Navy Estimates, 1948-49" 


sige proposed provision for the Naval Service 
during the financial year 1948-49 is £153 
million, which shows a decrease of £43,700,000 
on the sum of £196,700,000 voted by Parliament 
for the preceding financial year. 

The policy during the past year of deliberately 
accelerating reductions in the Royal Navy 
to approximately the manpower level con- 
templated for the next few years has necessarily 
involved some temporary dislocation and lack 
of balance, and for a time the immobilisation 
of certain units of the Fleets. The sooner these 
reductions are effected, the sooner will the Royal 
Navy attain stability and its accustomed peace- 
time efficiency. 

Expenditure of manpower and materials 
for the Royal Navy must be planned within 
the framework of the measures taken by H.M. 
Government to restore the economic stability 
of the country. In particular, reductions in 
the national programme of capital investment 
will influence the progress possible in the current 
financial year on certain classes of works’ 
services, for example, development and rehabili- 
tation of the Home Dockyards and measures 
for the greater comfort of naval personnel 
ashore. In all spheres of naval planning the 
shortage of men, materials and money will 
continue to be a severely limiting factor. 

The work of research and development on 
which the Royal Navy of the future, and its 
effectiveness, will largely depend is being 
pressed forward. The present national shortage 
of trained scientists and technicians reflects 
an inevitable handicap to progress, but the 
maximum effort, and the highest priority, are 
being devoted to this field from the resources 
that can be made available for naval purposes. 
There can be no doubt that the outcome of 
this work will be vital in the task of keeping 
our Fleet in the forefront of the Navies of the 
world. 


STRENGTH AND BUILD-UP OF THE FLEET 


The dispositions of the Fleet planned last 
year ‘have not been fully realised, owing to 


The table below shows the strength of the 
Fleet in classes. 


NAvaL NEw CONSTRUCTION AND REPAIR WORK 
FOR THE NAvy 


Progress on naval new construction has 
inevitably been slowed down owing to the need 
to concentrate shipyard resources on merchant 
shipbuilding and merchant ship repairs and 
conversions, and in general to the priority given 
to civil production for export and the special 
priority programme laid down in the early 
months of 1947 by the Prime Minister, which 
was designed mainly to expand the nation’s 
resources of fuel and power. 


DISPOSAL OF SHIPS OF THE Royat Navy 


The decision to scrap certain old battleships 
and cruisers in continuation of the process of 
reducing the Fleet from its wartime strength 
has recently been announced. It had earlier 
been decided to place another old battleship, 
H.M.S. ‘‘ Malaya,” on the list for disposal by 
scrapping. The future use or disposal of three 
other old battleships (H.M. Ships “‘ Ramillies,”’ 
** Revenge’ and “ Resolution”) which, like 
H.M.S. ‘“‘ Malaya,” have latterly been employed 
as accommodation and training ships, is 
under consideration. 


NavaL AVIATION 

The process of re-equipping naval aviation 
with modern types of British aircraft and 
equipment continues steadily. Good progress 
is being made with the development of more 
advanced types of aircraft, equipment and 
weapons, and of new tactical methods which 
their use will entail. High priority continues 
to be given to experiment and research in these 
matters. 


WorKS PROGRAMME FOR 1948-49 


Some provision has been made for overtaking 
heavy arrears of maintenance, but owing 
to restricted labour, material and financial 
resources it will not be possible to make any 
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Notes. 

(a) Operational by August/September, 1948. 

(b) To relieve “‘ Howe ” on refit in April, 1948. 

(c) Temporarily immobilised until autumn, 1948. 

(d) Operational by end of 1948 or early 1949. 

(¢) Operational by June/July, 1948. 

(f) Date uncertain. 

(g) For transfer to Royal Netherlands Navy 

(kh) To refit on return from Royal Canadian Navy. 

(i) Includes one (‘‘ Liverpool ”) operational by April, 1948 ; four (“‘ Sirius,” “‘ Diadem,” ‘‘ Cleopatra,” “ Belfast *’) 
by autumn, 1948, and one (“‘ Jamaica ”) by the end of 1948. One (“ Superb ”) to be immobilised in August, 1948, 

(j) Includes one for transfer to China and one for transfer to India. : 

(&) Includes five operational by June, 1948, eight by August/September, 1948, and three date uncertain. 


In addition to Lord Dudley Gordon, the Presi- 
dent, the unveiling ceremony was attended by 
Mr. R. A. Riddles, member of the Railway 
Executive, the Lord Mayor, and Lady Mayoress 
of Birmingham, Dr. H. L. Guy, Secretary of 
the Institution of Mechanical Engineers, the 
chairman, honorary secretary and members 
of the Midland Branch, and local officers of the 
London Midland and Western Regions of 
British Railways. 


the dockyards which were subjected to exten- 


——— 


Sm Ricnarp SovurHwett, F.R.S., will retire 
on September 30th from the office of Rector of the 
Imperial College of Science and Technology, 
having asked leave to decline the proposal of the 
Governing Body to prolong the term of his 
appointment. 


resulting from reductions in the Navy’s man- 
power and financial resources. It is hoped in 
the course of the current year to effect the 
steady build-up of the Fleets to appropriate 
peacetime strength. 


* Extracts from White Paper, “ Statement Explana- 
tory of the Navy Estimates,” issued February 27th. 





sive war damage. Replanning of the principal 
dockyards continues with a view to ultimate 
reconstruction and development on modern 
lines. Discussions are continuing with the 
Ministry of Town and Country Planning and 
the local authorities concerning the acquisition 
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of additional areas for the naval dockyards at 
Portsmouth and Devonport. 

It is planned to begin modernisation of part 
of the R.N. Barracks at Chatham, Portsmouth 
and Devonport and the services of consulting 
architects have been engaged to work out the 
schemes and to prepare the working drawings. 
Similar works at the R.M. Barracks, Deal, have 
already begun. 


RESEARCH AND DEVELOPMENT 


The Admiralty attaches great importance 
to the energetic prosecution of scientific 
research and development for the Royal Navy, 
and the 1948-49 Estimates provide for an 
increase in the money provision for this vital 
service. Owing to the shortage of trained 
scientists and technicians and unavoidable 
restrictions which retard the provision of new 
laboratories, progress in all branches of research 
and development work continues under handi- 
cap. Substantial progress has, however, been 
made on the advice of the Defence Research 
Policy Committee in redirecting programmes 
in accordance with current objectives and with 
regard to the requirements and facilities of 
the other Services. Subject to the overriding 
claims of the export trade, research and 
development contracts are placed with industry 
so far as is practicable. Work on naval objec- 
tives is frequently of value in furthering 
developments for civil purposes ; for example, 
in the application of gas turbines to marine 
propulsion. 


Rubber-Bushed Shackle Pin 
for Heavy Vehicles 


THE drawing reproduced herewith illustrates 
the design of a shackle pin assembly produced 
by Metalastik, Ltd., of Leicester, for use on com- 
mercial vehicles. These new shackle pin assem- 
blies were originally developed for Leyland 
Motors, Ltd., but we are informed that they 
are now in production for general use on heavy 
vehicles in a size suitable for 4in springs, and 
that soon a design for 3}in springs will be 
available. 

The assembly comprises a centre pin and a 
split outer shell, between which is bonded 
rubber. Preloading of the rubber is effected 
when the shackle pin is assembled into its 
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SHACKLE PIN ASSEMBLY 


housing, as shown in the sectional view. 
By this preloading the load capacity and life 
are improved. As compared with the normal 
metal pin and bush, the size of the assembly 
is very little greater, being but }in larger in 
diameter and of very nearly the same width. 
Advantages claimed are, foremost, that no 
lubrication nor any other attention is required, 
and that axial thrust is controlled by the shape 
of the pin and housing. The makers give 
load capacities for the 4in shackle pin assembly 
as 2 tons static radial, 4 tons dynamic radial, 
and 1-25 tons axial, with permissible torsional 
deflection of 8 deg. in either direction from the 
initial set-up. 

In developing this design for Leyland vehicles 
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it is said that tests included 500 hours on a 
chassis on the “ bump” rig under full load, 
several months of 24-hours-a-day testing on 
the road and a‘total of 6,000,000 cycles on a 
test machine, developed by Metalastik, Ltd. 
It is claimed that large mileages have been 
covered with vehicles fitted with these shackle 
pins without a failure. 





Radar Control at Douglas 
Harbour, I.0.M. 


AN interesting radar harbour control instal- 
lation which is believed to be the first of its 
kind in the world was inaugurated on Friday, 
February 27th, at Douglas, Isle of Man, by 
His Excellency Air Vice Marshal Sir Geoffrey 
Rhodes Bromet, K.B.E., C.B., D.S.O., Lieu- 
tenant Governor of the Island. The equip- 
ment, which was manufactured at the Oldham 
factories of Cossor Radar, Ltd., was installed 
by the Harbour Commissioners to combat 
the sea mists which occur off the island during 
the summer months and to allow the unin- 
terrupted reception of the numerous visitors 
who pass through the port during the season. 
Mr. J. C. Brown, engineer to the Harbour Com- 
missioners, designed the lay-out of the radar 





SCANNER TOWER 


station and his siting of the principal units 
will probably be of interest to dock and har- 
bour authorities generally. 

The siting of the scanner tower was dic- 
tated by the need for securing a radar view 
of the entrance to the harbour, the steamer 
berths within the harbour, the Conister Rock, 
which presents a hazard close to the harbour 
mouth, and a sweep over the bay, where the 
banks of sea mist are most frequently encoun- 
tered. Accordingly, a steel lattice tower was 
erected at a position 270ft from the end of the 
Victoria Pier to support the scanner system 
at a height of about 60ft above the level of 
the pier, as illustrated herewith. The radar 
control room, which houses the console, is 
situated in a building near the end of the 
pier and-is connected to the scanning tower 
by 220ft of cable running beneath the pier 
deck. 

The set itself is designed to give a display 
covering a radius of 0-8 of a mile for close 
navigation work in the immediate vicinity 
of the harbour, with an intermediate range 
of 1-2 miles to cover the closer hazards and 
with a 3-mile radius scale to allow the harbour 
master to gauge the distance and direction of 
approaching vessels and advise them as to the 
accuracy of their bearing and of any obstacles 
which may lie in their path. - Apart from minor 
modifications the set is generally similar in 
design to that supplied by Cossor Radar, 
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Ltd., for Wallasey Ferry across the River 
Mersey. 

A special console was built to take the 
indicator unit, which is inclined at an angle 
of 10 deg. from the vertical so as to give a 
comfortable viewing position to the operator, 
This arrangement was considered necessary 
to reduce fatigue as harbour radar operation 
may call for long periods of concentration on 
the screen. 

The console also incorporates a panel cv). 
taining the switchgear and radio telephony 
controls as well as the loudspeaker for rece). 
tion of messages from approaching or depart. 
ing vessels. Two microphones are provided, 
one for radio telephony and the other for the 
‘** loud-hailer,”” which will be employed for 
communication with shipping not equipped 
with radio. In addition, the radar control 
room is in telephonic communication with 
the forward lookout at the pierhead so that 
staff on duty there can be warned of the close 
approach of vessels during fog. The additional! 
safeguards of light and sound signals and the 
d.f. beacon will then be employed. 

To allow free passage for the holidaymakers 
on the piers at boat arrival and departure times, 
two sides of the scanner tower were left open. 
The first of the lateral members was placed 
at a height of 8ft above the pier deck, and imme- 
diately above the 8ft level a sheet metal 
compartment was made to house the main 
rack and alternator units. This arrangement 
has the additional advantage of shortening 
the length of the wave-guide run to only 42ft 
6in and it was thus possible to fit a perfectly 
vertical run from scanner to main rack units 
with a consequent gain in efficiency. 

Owing to the exposed position of the tower, 
a special form of protective lagging for the 
wave-guide was also provided. This consisted 
of an initial binding with lin diameter asbestos 
rope, covered with plaster. The column was 
then covered with bituminous hessian tape, 
which was fused with the aid of a blow-lamp. 
A second layer of this tape was then covered 
with canvas sleeving, which was given the final 
protection of a coat of paint. 

During its trial period the set is reported to 
have given very clear pictures of the harbour 
and various tests carried out with Island-based 
ships have shown that the movements of these 
vessels can be plotted with a high degree of 
accuracy. 

The Isle of Man Steam Packet vessels change 
course at a distance of approximately 1 mile 
from the harbour mouth. presenting a broad- 
side view to the scanner at one point and then 
turning so that the end-on view is obtained. 
These two aspects of the vessel are clearly 
visible on the radar screen, the end view appear- 
ing as a vertical line of light about jin long, 
while the broadside view appears as a larger 
‘“‘ blip ’’ running horizontally. Owing to the 
high superstructure of these ships, the signal 
received when the ship is scanned in side ele- 
vation is particularly strong. 

The picture of the interior of the harbour is 
well-defined. Douglas Head, the further land 
boundary of the harbour and the King Edward 
pier are clearly seen and one can distinguish 
the small lifeboat slipway which is only a few 
feet above water level. Conister Rock, which is 
surmounted by an ancient refuge, shows up 
on the screen as a sharp point of light which 
increases in size considerably at low water, 
when a larger area of rocks appear above sea 
level. At the longer ranges, the radar screen 
gives a precise outline of Douglas Bay as far 
as Onchan Head. 





Conveyor Belt Lacing Machine 

A NUMBER of improvements have been incor- 
porated in the latest design of the ‘“‘ Comet ”’ 
belt lacing machine, made by the Mastabar 
Belt Fastener Company, Ltd., of Cleckheaton, 
Yorkshire. These belt lacing machines are 
particularly intended for heavy conveyor belts 
used in collieries. The new machine weighs 
38 lb, or 8 lb less than the previous type, and 
all its working parts are totally enclosed and 
dustproof. 

As can be seen from the photograph we repro- 
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duce, it has a three-star handle which eliminates 
the dead-centre effect and enables an operator 
to exert a pressure of up to 10 tons on the jaws 
with a minimum amount of effort. A special 
short, easily removable, comb is now fitted to 
the machine, and this comb is set within the 
lacer with no overhang on either side. No 
comb clamps are used and there is no special 





HEAVY BELT LACING MACHINE 


sequence of operations to be followed for 
inserting belt fasteners. 

In order to allow room for the operator’s 
boot to hold the machine when in use, the 
cradle has been extended at the handle end 
to increase the space between the bottom 
rail and the body of the lacer. 


~~ 


A Chain Angular Displacement 
Adjuster 


In the accompanying diagram is shown the 
arrangement of a device for obtaining angular 
displacement between a crankshaft and a cam- 
























































“THE ENGINEER” R 


CHAIN ADJUSTER 


shaft, to any desired setting between designed 
limits, which has been. introduced by the 
Renold and Coventry Chain Company, Ltd., 
of Didsbury, Manchester. In the simple 
form shown two jockey wheels are applied to 
a two-wheel drive in which the one driven 
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wheel is that on the camshaft. Other arrange- 
ments are possible in which there are two 
driven wheels for which combined or inde- 
pendent angular displacement with respect to 
the driver or crankshaft pinion can be designed. 

In the arrangement shown the two jockey 
wheels are mounted on a common bracket, 
which is moved by a pair of parallel cranks 
operated by a hand screw gear. The complete 
mounting is set centrally about the centre line 
between the crankshaft and camshaft. This 
arrangement is such that throughout any move- 
ment of the bracket the centre line between the 
pair of jockey wheels is always at right angles to 
the centre line between crankshaft and cam- 
shaft. The bracket incorporates an adjusting 
screw connecting the bearings of the two 
jockey wheels which is used for adjusting initial 
chain tension. Tension adjustment does not 
cause any relative displacement of the crank- 
shaft and camshaft wheels, and leaves the 
timing undisturbed. 

When the screw gear, which moves the 
bracket bodily on its mounting, is operated, 
the pair of jockey wheels are displaced to one 
side of the drive centre line. This serves to 
increase the chain lap on one jockey and decrease 
that on the other. At the same time the cam- 
shaft wheel is displaced angularly with respect 
to the crankshaft pinion, chain tension remain- 
ing unaffected. 

When the pair of jockeys are symmetrically 
disposed about the drive centre line, and each 
is equidistant from the centre line, what may 
be described as the basic setting position is 
obtained. Movement of the pair of jockeys 
to either side of this position therefore provides 
either advance or retard movement of the cam- 
shaft wheel with respect to thecrankshaft pinion. 


ee 


The Faraday Lecture 


THE Central Hall, Westminster, was well 
filled on Friday, February 27th, on the occasion 
of the Institution of Electrical Engineers 
Faraday Lecture, which was delivered this 
year by Dr. P. Dunsheath, C.B.E., M.A., 
M.I1.E.E., with Mr. P. Good, the President, 
in the chair. The Faraday Lectures were 
inaugurated to foster the interest of the general 
public in electrical matters, and Dr. Dunsheath’s 
address, entitled ‘‘ Electricity and Every- 
man,”’ was intended to illustrate the principles 
of electrical science by a selection of typical 
examples taken from the use of electricity in 
modern life. To cover so wide a field in the 
limited time available the lecturer chose the 
convenient plan of exploring the whole spec- 
trum of frequencies used in the various appli- 
cations of electricity. On this basis static 
electricity, which still had important uses, was, 
he thought, a natural starting point, leading to 
dipect current, one important application of 
which was electrolysis, which was used for metal 
deposition in many manufacturing processes. 
Turning to alternating currents at low fre- 
quencies of the order of 50 cycles per second, 
many fundamental phenomena could be 
demonstrated by such everyday examples as 
the ripple control of street lighting, the syn- 
chronisation of machinery and the electric 
clock. Frequencies thirty to forty times 
higher covered the audio range and the realm 
of telephony. This region introduced the 
cathode ray tube, facsimile transmission over 
long distances, the induction heating of metals, 
and insulators, and medical applications such 
as diathermy. At higher frequency ranges the 
field of radio was entered and from the many 
examples available the lecturer selected radio- 
sonde to serve as an illustration. 


_—_——> - —- 


LIvERPOOL Water Suppty UNDERTAKING.—-To 
mark the one-hundredth anniversary of the passing 
of the Liverpool Corporation Water Works Act, 
of 1847, the city of Liverpool has published an 
illustrated brochure, giving some interesting parti- 
culars of the development of its water supply 
undertaking. It records that at the beginning of 
the eighteenth century the only sources of water 
supply in Liverpool were springs and shallow wells, 
the principal supply in the centre of the town 
coming from a public well known as Fall Well. 
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Organisation of. Large - Scale 
Vehicle Overhaul and Repair* 


By E. C, OTTAWAY, M.I. Mech. E.t 


THE BACKGROUND AND OBJECTIVES 


THE development of road vehicles during the 
past twenty-five years has been rapid and was 
marked by a significant change during the 
late twenties—it was then that the vehicle 
as we know it to-day finally emerged. At 
that time the life of the principal mechanical 
units was relatively short and their reliability 
poor. Under these circumstances it was both 
desirable and economic to introduce a system 
of maintenance whereby the chassis was com- 
pletely overhauled at arbitrary intervals of 
time and the whole of the parts and units were 
completely dismantled. 

Since the introduction of the more modern 
vehicle in the late 1920’s there has been a 
steady movement away from this basis, largely 
by reason of the extended life and reliability 
of the modern mechanical units, which rendered 
uneconomic their removal from the chassis 
at arbitrary intervals of time. The recon- 
ditioning of the body, however, whilst now 
being required at longer intervals is still 
based on a time period; in consequence, it is 
in practice found uneconomic to remove 
mechanical units concurrently with the time 
intervals at which the body requires major 
attention. 

It is probable that the trend of develop- 
ment will be to concentrate still further the 
mechanical features of the vehicle in a few 
relatively easily detached main units, the 
replacement of which will serve the whole of 
the mechanical maintenance of the vehicle 
and will be undertaken at the operating garages. 
As a direct result of these general trends 
greater emphasis is now laid upon the over- 
haul and repair of such units as engines, gear- 
boxes, &c., and the “ grand overhaul ” of the 
old days now occupies but a small proportion 
of the total capacity of a repair factory, and 
may eventually disappear. 

The present-day conception of the engineer- 
ing organisation is therefore based upon a 
central unit overhaul and repair works and 
groups of operating garages sited geographically 
according to traffic requirements. The central 
works serves as a focus for the engineering 
organisation and becomes the co-ordinating 
factor for technical development and methods 
of maintenance, and is the nerve centre of 
material supplies. The organisation thus 
conveniently breaks down into two major 
groups—one comprising the unit repair and 
vehicle overhaul factory, with which is asso- 
ciated the centralised co-ordination of design, 
modification and development, and the over- 
all control and distribution of material; and 
the other the responsibility for the operating 
garages. It is the organisation of the first 
group with which the author has attempted to 
deal in this paper. 

It has now become the general practice in 
production factories to apply a greater degree 
of control upon the utilisation of both material 
and labour than it has been considered reason- 
able to apply to the complex nature of a fac- 
tory engaged on the repair of the same class 
of product. The advantages which have been 
shown to have been derived from this type of 
control, both in respect of the direct saving of 
material and manhours, and the statistics of 
efficiency which it affords, are outstanding 
and have indicated the desirability of the intro- 
duction of similar arrangements in a main- 
tenance factory. The insistent demand from 
the workpeople for increased earnings can only 
be satisfied economically by the introduction 
of incentive working. Experience has, more- 
over, shown that no true measurement of the 
utilisation of labour can be obtained unless 
an accurate time rating of the work to be done 
can be ascertained. 

By the same token any attempt to introduce 
an incentive system which will increase the 





* Institution of Mechanical Engineers, Automobile 
Division, March 2nd. Exterpt. 

¢ Works Manager (Buses and Coaches), London 
Transport Executive. 
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earnings of the workers in relation to the 
effort rate of the factory has ultimately proved 
fallacious unless it is upon a basis of time 
rating for the individual jobs undertaken. 
A properly constructed incentive system must 
therefore be designed on the one hand to remu- 
nerate the worker for an increase in output 
above a normal standard, and on the other to 
provide the management with both a spur 
to greater efficiency and the means to attain it. 

These conditions can only be fully satisfied 
when there is a completely integrated organi- 
sation, commencing with the detailed design 
of the rolling stock or equipment being manu- 
factured or repaired, and passing consecutively 
through the stages of preplanning, time-rating, 
organised material supply, and full control 
of manpower application. 

The systems and methods laid down must 
also be capable of providing the required 
management statistics. For the purposes of 
the undertaking at large it is required to know 
the cost of maintenance per vehicle and per 
ear mile in relation to vehicle type, with a 
cross analysis into other possible groups such 
as vehicle location or type of service operated. 
The factory management, on the other hand, 
must know the actual expenditure of labour 
and material compared with a preplanned 
standard, together with a constant review of 
that standard to ensure that fullest advantage 
is being taken of the latest production tech- 
nique and method. 


DESIGN FOR OPERATION AND MAINTENANCE 


The ideal vehicle from the maintenance 
viewpoint would undoubtedly be the “ one 
hoss shay,” with a life of a hundred years to a 
day. Whilst it is clearly not possible to 
emulate this ideal in practice, the conception 
of a vehicle the mechanism of which is wholly 
contained in a number of defined and self- 
contained units will enable the maximum 
economic life to be obtained from each unit 
separately. Similarly, every advantage will 
be gained by the elimination of items requiring 
sporadic maintenance that cannot be efficiently 
dealt with at a regular dock inspection. 

The designer should also bear in mind that 
the style and method of finishing both the 
interior and exterior must be such that the 
appearance of freshness can be maintained at 
the lowest cost throughout the life of the 
vehicle. Simplicity of line and finish achieved 
by the closest attention to detail coupled with 
strong colour contrasts, is the keynote which 
will at the same time produce a result that will 
be esthetically satisfying. 

The operator with his service experience 
and knowledge of requirements, should be the 
spur to good design and must develop the 
ability to discern the intrinsic worth of a 
vehicle. Otherwise he will be driven - by 
political circumstances to accept the lowest 
tender for a vaguely specified article. It is 
the sum of the first cost and the maintenance 
and operating expenditure throughout the 
life of the vehicle in relation to the standard 
of amenity provided that should be the sole 
arbiter of intrinsic value. 

The preparation of a design specification 
demands that in the first place the standard 
of amenity should be laid down as a matter 
of policy. This standard includes not only 
the comfort and appointments of the interior 
finishing, but all items affecting in any way the 
convenience of the travelling public and operat- 
ing crew. 

There is clearly a wide range of choice and 
discretion, and the decision must depend upon 
the type of service operated, the standard 
which the public and crew have been accus- 
tomed to expect, and an assessment of the future 
demand. It is clear that there is, and must 
be, a continuous forward movement, hence 
every new design must be ahead of its time 
at birth in order that it may not grow old too 
quickly. 

It is obviously possible to obtain the same 
financial result from vehicles of low first cost 
with a short life as it is from vehicles of higher 
first cost and a correspondingly greater life, 
provided the factors im the equation are of 
the right order. The short life, low cost 


vehicle at first glance appears most attractive, 
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@ minimum of maintenance and a bright, 
shining new vehicle every few years. In the 
countries enjoying the higher standards of 
living, however, it will amost always be found 
that the cost of the amenities is so large a 
proportion of the total vehicle cost that it is 
impossible to produce a vehicle to the required 
standard at a cost that will justify replacement 
within a period that will enable the maintenance 
economies of the short life policy to be secured. 
On the other hand, in the countries with a lower 
standard of living the reverse is often the 
case. 

The actual life that may be realised is within 
limits dependent entirely on obsolescence 
provided the design and construction are 
undertaken with that object in view. An assess- 
ment of the probabilities of obsolescence 
requires a@ nice judgment, but as a guide, 
experience tells us that it tends to decrease as 
the age and experience of a particular industry 
accumulates. Road transport rolling stock 
produced to-day to a well devised specification 
and advanced design may be expected to achieve 
an average life of about fifteen years. 

Having set the standard of amenity and the 
anticipated life of the vehicle, it is possible 
to assess quantitatively the value of weight 
saving and the increased manufacturing expense 
occasioned by the inclusion of features intended 
for the simplification and cheapening of 
maintenance. The depreciation and interest 
charges arising from each £100 of capital 
expenditure on a fifteen year life amount 
to about £10 per annum. It is against this 
figure alone that reduced maintenance or 
operating expenditure must be weighed. 


STANDARDISATION AND INTERCHANGEABILITY 


If development is to proceed, there must 
be changes in design and new types have to 
be introduced. Design changes, however, 
will generally be found to fall into one of two 
categories: (a) minor improvements to exist- 
ing designs not affecting the interchangeability 
of the unit or vehicle as a whole, and (bd) 
major changes to a new or different type or 
make. The minor changes will generally 
arise as a result of service experience and will 
normally be incorporated in existing vehicles 
as and when they arise. Major developments 
should, however, be tested by modification of 
an existing vehicle or the building of proto- 
types and finally incorporated in a new type 
to be brought into service at fairly wide inter- 
vals of time. By the adoption of this course, 
the fleet will consist of relatively large numbers 
of each standard type. 

This procedure may be termed “ block 
standardisation,’’ and its adoption is an essential 
part of the scheme of organisation described 
in this paper. The number of vehicles in each 
block must necessarily depend upon the size 
of the fleet, but an endeavour should be made 
to limit the number of types current at any 
one time to about four. On this basis com- 
pletely new types of vehicles may be intro- 
duced at about five-year intervals. This period 
is in any case the minimum necessary for the 
design, development and preproduction work 
to be properly carried out. 

Complete interchangeability of detail parts 
and components of any one type of vehicle 
is essential to both efficient manufacture and 
maintenance and is already realised in the 
engineering units. It is, however, often 
lamentably lacking in the structural parts, 
including the chassis frame and the body 
with its numerous fittings. The necessary 
standard of interchangeability can only be 
attained by thorough and complete drawing 
office work and a close study of the permissible 
tolerances for assembly fixtures. A properly 
devised set of checking fixtures must also be 
provided for the chassis and the principal 
parts of the body. 

The subject of interchangeability would 
justify a paper on its own; much has been 
written on this subject in relation to the 
quantity production of aircraft, the principles 
of which could with advantage be followed in 
the manufacture of vehicles. 

The practical realisation of this policy for 
design, standardisation and interchangeability 
is impossible unless the vehicle replacement and 
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augmentation programme is planned several! 


years in advance and will involve the making ° 


of long term commitments with a manu- 
facturer for a programme of delivery spread 
over several years. It cannot under any 
circumstances be achieved by the irregular 
purchase of small numbers of vehicles from 
different manufacturers on a “‘ lowest tender ” 
basis. 

The financial and technical advantages to 
be derived from “block standardisation ” 
including economy of maintenance and the 
concentration of technical effort, are irrefut- 
able. The most careful consideration shoul 
be given to this point by those responsible 
for purchasing policy with a view to devising 
contractual arrangements which shall safe- 
guard both the buyer and the seller and at 
the same time permit that continuity of pro- 
duction and technical liaison, from which so 
much benefit may be derived. 


THe Human Factor 


It is impossible to lay too much stress on 
‘“team building’ and the human factors 
involved. Systems and functions may be laid 
down with the greatest clarity and skill, but 
they have to be worked by the human animal, 
who is always an individualist—strongly sus- 
ceptible to atmosphere and needing confidence 
in colleagues and superiors to give of his best. 
Confidence and respect is the keystone of ‘‘ team 
building,” and must be created at all levels. 
It can only be attained by an insistence on 
fair dealing, straight speaking and, above all, 
sincerity of purpose. 

The creation of the right atmosphere is 
particularly important in the relations between 
the workpeople and the management, and if 
it does not exist, must be worked for before 
anything else is attempted. It is the essential 
factor that will make possible the introduction 
of new methods, discourage restrictive prac- 
tices and encourage the will to work. 

(The author then went on to describe, with 
charts and illustrations, the organisation of a 
large overhaul and repair depot.) 





Technical Reports 


Effect of Batching Errors on the Uniformity of 
Concrete : Road Note No. 3, Road Research Labora- 
tory. Published for the Department of Scientific 
and Industrial Research by H.M. Stationery Office. 
Price 4d.—There are sometimes variations in the 
quality of concrete as produced in practice. A con- 
tributory factor in such variation concerns the 
methods used to measure the quantities of the con- 
stituent materials. During recent years a good deal 
of consideration has been given, at the Road 
Research Laboratory and elsewhere, to the nature 
and causes of the variation in quality of concrete 
as produced in practice. The ‘‘ Road Note ” gives 
estimates of the effect on the concrete strength of 
batching all the materials by weight, by a combina- 
tion of weight and volume and by volume. Esti- 
mates have been made of the errors introduced by 
the various methods of batching; the effect of 
those errors on the water-cement ratio have been 
determined, and from this it has been possible to 
assess the effect on the quality of the resulting 
concrete. The results of the analysis show the 
greater accuracy of weigh-batching and emphasise 
the need for adequate supervision and control of all 
the batching operations. 





Electrical Soil Sterilisation by Immersion Heaters : 
Technical Report, Reference WT'/14. By C. A: 
Cameron Brown and P. Wakeford. The British 
Electrical and Allied Industries Research Associa- 
tion, 15, Savoy Street, W.C.2. Price 6s. 6d.—This 
report describes an experimental study of soil 
sterilisation for horticultural purposes by the 
immersion method, in which insulated heating tubes 
are inserted in the soil so as to give up heat by 
conduction. The experimental work covered 
laboratory investigations as well as long-term full- 
scale use under general observation. From the 
work carried out the investigators conclude that, 
with the appropriate correlation of heating load, 
spacing of heaters, soil volume and time of running, 
soil sterilisation by immersion heaters is a practic- 
able proposition with certain advantages over the 
alternative electrode method. Working details of 
sterilisers made up and run successfully for several 
seasons are contained in the report. One of these 
sterilisers is regarded as being a suitable basic 
prototype for commercial scale operation, the other 
design being intended for use by amateur gardeners. 
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Canadian Engineering Notes 
(By our own Correspondent) 


Ungava Development 


In the windswept snowlands of 
Ungava, in the north-eastern section of the 
province of Quebec, big schemes of iron ore 
mining, railway construction and power 
development are projected. The site, already 
occupied for preliminary organisation and con- 
struction work, is on the dividing line between 
Labrador and New Quebec. The iron ore 
undertaking is that of Hollinger Gold Mines 
and the Hanna interests of Cleveland, Ohio, 
incorporated in Labrador as the Labrador 
Mining and Exploration Company, Ltd., and 
in Quebec as Hollinger North Shore Explora- 
tion, Ltd. The Labrador-New Quebec project 
must encounter obstacles greater than more 
northerly developments, because of the climate. 
A 360-mile railway is to be constructed from 
the mines site to Seven Islands, on the north 
shore of the Gulf of St. Lawrence. This railway 
will afford a means of transport to markets for 
whatever the country is capable of producing. 

A colony of about 125 has already sprung 
up around the site of the mining operations. 
When the railway is completed it is estimated 
that 2500 persons will be employed in the 
various phases of the enterprise. Already 
more than a million and a half dollars have 
been spent in exploring the concession and in 
the examination of ore deposits. Forty million 
dollars will be required for the mines, mills and 
plants, townsite and communities. The pro- 
posed railway, with dockage, loading facilities 
and equipment is estimated to cost 60 million 
dollars. 

The Ungava Power Company, incorporated 
recently under the Quebec Companies Act, will 
ask the next session of the Quebec Provincial 
Legislature. for permission to build a power 
plant on the Kaniapiskau River in New Quebec. 
It is understood that the proposed plant, the 
first to be built in the Ungava area of Northern 
Quebec, will be designed to develop about 
385,000 h.p. 


Beauharnois Power Plan 


The Quebec Government has an- 
nounced that the Beauharnois Light, Heat and 
Power Company has been authorised to under- 
take additional hydro-electric development 
of about 600,000 h.p. on the St. Lawrence River 
between Lake St. Francis and Lake St. Louis. 
In announcing the plan, Premier Duplessis 
said that ‘a gigantic project was proposed, 
that work could start without delay, and that 
expenditure involved would be about 40 million 
dollars.” The Premier said the authority 
had been granted at the request of the Quebec 
Hydro-Electric Commission, which would be 
an ultimate beneficiary. He added that output 
of the hydro-electric plant at Cedar Rapids 
would also be transferred gradually to Beau- 
harnois. This step will give the Provincial 
Hydro-Electric Commission the benefit of 
development of all possible electrical energy 
at Beauharnois. Development of the St. 
Lawrence within the limits of the province 
derives exclusively from the authority of the 
province of Quebec. Federal authorities have 
incontestable and uncontested rights on the 
St. Lawrence as regards navigation. In return 
for the Beauharnois development rights the 
province will be paid fifteen cents per horse- 
power of establishment and one dollar yearly 
per horsepower of production. 


Mines and Resources 


*The Federal Government has 
announced a major reorganisation of its 
Department of Mines and Resources. The 
three technical branches of the department— 
mines and geology ; lands, parks and forests ; 
and surveys and engineering—have been 
abolished and two other branches have been 
established in their place. Mr. W. B. Timm, 
who has been director of mines and geology 
branch, becomes the director of a new technical 
and research unit to be known as the mines, 
forests and scientific service branch. This 
organisation will include all the basic research 
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activities of the department. It will greatly 
increase the value of its services to the mining 
industry by bringing all geophysical and other 
related activities into a single co-ordinated 
and closely integrated unit. Within the 
branch the topographical, geodetic, hydro- 
graphic and legal surveys, together with all 
the departmental activities in the field of map 
compilation and reproduction, will be brought 
under a single head. A new unit has been 
established, which is to supervise all the 
developmental work carried on by the depart- 
ment. It will be known as the lands and 
development services branch. This organisa- 
tion will be responsible for applying to the 
problems of national development the results 
of the scientific work which will be carried 
on under Mr. Timm. It will also handle the 
regular engineering and construction work of 
the department. 


Ironworks Expansion 


Expansion programme of Standard 
Iron Works, Ltd., a subsidiary of Dominion 
Bridge Company, is under way at an estimated 
cost of 350,000 dollars. An extension to the 
West Edmonton plant, costing about 200,000 
dollars, is expected to be completed next 
summer and the remainder of the 350,000 
dollars will be required for equipment. The 
new construction involves the building of a 
tank and plate shop and will provide improved 
facilities for shipbuilding and the manufacture 
of tanks for oil refineries, &c. Development 
of the Leduc oilfield in the Edmonton area will 
provide wide scope for the company in the 
field of tank construction. 


National Research Council 


In a review of its 1947 activities, the 
National Research Council stressed the fact 
that many new discoveries must be expected 
to follow the use of radioactive materials now 
being produced at the atomic energy develop- 
ment plant at Chalk River, Ontario. The 
Council took over the Chalk River plant in 
February, 1947, and now working in it are 
1000 skilled workers, half of them scientists 
and many with world reputations in nuclear 
research. Already practical results have been 
achieved in the use of radioactive materials. 
For instance, Dr. J. W. T. Spinks, now of the 
University of Saskatchewan, and formerly 
on the staff of the atomic energy plant, dis- 
covered that phosphate fertiliser added to the 
soil at seeding accounted for 80 per cent of 
the phosphate taken up by wheat in plants 
in the early stages of growth. He showed that 
plants fertilised at seeding take up a higher 
percentage of plant foods from surrounding 
soil than unfertilised plants grown in the same 
soil. The results were obtained by using radio- 
active phosphorus which served as a trace 
and could be photographed merely by touching 
the plant with a photographic plate. 

In reporting on its research in other fields, 
the Council gave particulars of the following 
items :— 

(1) A small, low-cost, ship-borne radar set 
which has been designed for use of merchant 
shipping. 

(2) A direct-reading electronic instrument 
designed to locate hot joints on power lines, 
which has been given extensive field tests. 

(3) A new type of electron accelerator, 
known as the microtron, which will be suitable 
for basic research in nuclear physics. 

(4) Instruments now under development to 
make use of sound echoes as a drill-hole explor- 
ing device in geophysical prospecting, which 
appear promising and will be given full field 
trials. 

(5) A high-speed motion picture camera, 
capable of operating at a rate of 200,000 frames 
a second, which has been designed and built. 

(6) Fermentation studies, which earlier pro- 
duced butanediol from low-grade wheat and 
surplus crops for use as anti-freeze and as a 
source of material for numerous organic 
chemicals, have been extended. 

(7) An investigation by the rubber labora- 
tory into the correlation of laboratory abrasion 
tests with actual road tyre tests. 
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British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


PHOTOGRAPHIC TRANSMISSION DENSITY 


No. 1384. The measurement of diffuse trans- 
mission density is standardised in this country 
for the first time by the publication of B.S. 1384, 
which has been made uniform with the corre- 
sponding American Standard Z38.2.5/161, Diffuse 
Transmission Density, recently issued by the 
American Standards Association. The new British 
Standard Method for the Determination of the Speed 
and Exposure Index of Photographic Negative 
Material, B.S. 1380, which has also recently been 
published, is dependent upon the measurement 
of densities according to this standard. Some of 
the most important properties of photographic 
materials are derived from their characteristic 
curves, which are curves of the optical density of 
the developed image plotted against the logarithm 
of the corresponding exposure. There are many 
different ways of measuring density, and numerous 
values can be obtained for a given sample of 
material, according to the way in which the measure- 
ments are made. The increasing importance of 
the accurate measurement of density, particularly 
in such applications as photographic photometry, 
has served to emphasise the desirability, which has 
long been evident, of clearing up the confusion 
thus caused. 

The present standard, which is intended primarily 
for photography in monochréme, recognises that 
there is no unique method of density measurement 
which is universally applicable, and gives in some 
detail a classification of the various types of density 
which occur in practice. Three fundamental types 
of transmission density are distinguished and _pre- 
cisely defined; they result purely from the geo- 
metrical arrangement of the optical system of the 
measuring instrument, and which, in general, differ 
numerically for a given sample. These are “‘ diffuse 
density,” ‘“‘ doubly diffuse density,”’ and “‘ specular 
density.” Since most densitometers are calibrated 
in terms of diffuse density, which is usually used 
in expressing the characteristics of photographic 
materials, this type of density has been specified 
in detail in the standard, and sub-divided into other 
types that are dependent upon spectral conditions 
which are also specified. Of these sub-types, the 
main ones are designated “‘ British Standard Diffuse 
Visual Density,” and ‘‘ British Standard Diffuse 
Printing Density.’”’ Three approved standard 
methods for determining “ British Standard Diffuse 
Density” are given, and fully described. Using 
one of these methods, manufacturers will be able 
to measure a series of specimen densities, which they 
can then use as standards for calibrating ordinary 
densitometers. It will thus become relatively easy 
to ensure that exactly the same type of density is 
used in the various laboratories whose work involves 
the determination of the sensitometric charac- 
teristics of photographic materials. Price 4s. post 
free. 





ELECTRIC OVERHEAD TRAVELLING 
CRANES FOR USE IN FACTORIES, WORK- 
SHOPS AND WAREHOUSES 


No. 466. This new standard is a revision of the 
standard first published in 1932. The specification 
deals with electric overhead travelling cranes, 
power driven in all motions, for general use in 
factories, workshops and warehouses, whether 
working indoors, under cover or exposed to the 
weather; but it does not apply to special-duty 
cranes, such as heavy-duty steelworks cranes, for 
which it is intended to prepare a separate standard. 
Such fundamental principles as appear desirable to 
ensure reliability and safety are laid down, without 
imposing restrictions in regard to design or mode of 
construction. In addition to these revisions, which 
have been made as a result of experience gained in 
the use of the previous standard, a number of new 
clauses have been added and the appendices dealing 
with the materials and equipment to be used in the 
manufacture of the cranes, together with the list of 
statutory requirements, have been extended. 
Price 4s. post free. 





FUEL OILS FOR BURNERS 


B.S. ‘No. 742. This standard, which supple- 
ments B.S. 209, ‘‘ Fuels for Oil-Engines,” covers 
three categories of fuel oils for burners, namely, 
for domestic installations, for marine installations, 
and for general domestic use. These three cate- 
gories are sub-divided into eight classes and the 
specification gives information on the application 
of these classes of oils and on points which must 
be borne in mind by users of the oils. The pro- 
perties required for each class are specified and 
full descriptions of the methods of tests are given 
in the appendices. Price 6s., post free. 
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Industrial and Labour Notes 


Coal Production 

Up-to-date statistics of Britain’s coal 
output and stocks were given by the Minister 
of Fuel and Power, Mr. Hugh Gaitskell, at a 
Press conference on Thursday of last week. 
He said that the total output of deep-mined 
coal during the first sixteen weeks of the coal 
winter—to February 2lst—was 61,800,000 
tons, or 7-2 per cent above the output in the 
corresponding period of 1946-47. In the first 
seven weeks of this calendar year, deep-mined 
coal production was 27,600,000 tons, or 7-4 
per cent above that of the comparable period 
of last year. The first six weeks of the New 
Year, Mr. Gaitskell stated, was a time when 
stocks. usually fell rapidly, but this year they 
had only gone down by 1,500,000 tons to 
14,800,000 tons. 

The Minister went on to say that the man- 
power in the mines this winter had averaged 
718,000, compared with 693,000 last year, but 
he added that the difference was not likely to 
be maintained at such a high level. Output 
per man-shift this winter had averaged 1-11 
tons, or 6 per cent above last winter, but during 
the last six weeks the figure had dropped to 
1-10 tons. Provided extended hours continued 
to be worked in the mines throughout the 
year, the present output figures, Mr. Gaitskell 

did not suggest that this year’s 
target of 200 million tons of deep-mined ‘coal 
was out of reach. 

Dealing with opencast coal, the Minister 
said that production in the first sixteen weeks 
of the winter was 2,900,000 tons, an increase 
of 37 per cent on last winter’s output. The 
weather, of course, had been more favourable 
to opencast production, but some part of the 
improvement could be attributed to increased 
machinery capacity on the sites and, generally, 
by better organisation and more efficient main - 
tenance of equipment. 


Coal Exports and Industrial Allocations 


In another part of his statement on 
the coal situation, the Minister of Fuel and 
Power, Mr. Gaitskell, explained the Govern- 
ment’s proposals for future exports and for 
summer allocations to industrial consumers. 
He said that it had been decided to remove 
altogether the limit of 200,000 tons a week for 
coal exports and bunkers, and that the National 
Coal Board had been informed that it could 
plan to export all that was agreed upon at the 
Paris Conference last year, i.e., 13,000,000 tons 
exports and bunkers, plus 2,000,000 to 3,000,000 
tons. That meant that the National Coal Board 
might accept commitments for 15,000,000 to 
16,000,000 tons for export, and, of course, the 
possibility of going beyond that figure was not 
ruled out if the coal could be spared. Mr. 
Gaitskell pointed out that in recent months 
trade had come to be carried on increasingly 
by bilateral agreements, and in the making of 
such agreements coal was an important bar- 
gaining factor. The present high level of coal 
stocks made it possible to go ahead more freely 
with the export programme. 

On the subject of coal allocations to industry, 
Mr. Gaitskell commented that we could. not 
afford to have large stocks of coal immobilised 
in consumers’ yards. An adequate stock by 
the end of the summer was necessary, but not 
more than that, and in framing the summer 
allocations, the Ministry could not ignore the 
excess stocks which many firms would un- 
doubtedly be holding at the end of the winter. 
At the same time, recognition must be given 
of the savings made by firms during the present 
winter, and an incentive to further economy 
during the summer must be provided. The 
normal stock target for the end of the summer, 
Mr. Gaitskell explained, would be four weeks’ 
winter supply of coal. Assuming, therefore, 
that firms had two weeks’ stock at the end 
of this winter, summer allocations would be 
framed on the basis of meeting consumption 
requirements plus a further two weeks’ stock. 
Firms with less than two weeks’ stock at the 
end of the winter would be brought up to four 


weeks’ stock by the end of the summer, and to 
those with more than two weeks’ stock would 
be given what might be described as a small 
bonus. One week of the excess stocks they 
held would not be taken into account. in fixing 
the summer allocation, but the remainder of 
their excess stocks would be taken into account. 

In conclusion, the Minister intimated that 
in order to encourage economy during the 
summer, a firm which managed to accumulate 
up to five or six weeks’ stock in all would not 
have that taken into account when its winter 
allocation was fixed, but if a firm accumulated 
more than six weeks’ stock by the end of the 
summer, the excess would be taken into account 
in settling the winter allocation. These stock 
targets, Mr. Gaitskell added, would not apply 
to iron and steel undertakings, for which, as 
last year, separate arrangements would be made. 


A Review of Controls 


The President of the Board of Trade, 
Mr. Harold Wilson, was asked in Parliament 
last week whether he proposed to adopt any 
special measures for reviewing the structure 
and working of the controls affecting trade and 
industry as exercised by his Department. 

In his reply, Mr. Wilson said that he had 
decided to appoint a special examiner to under- 
take a comprehensive review of the controls 
of his Department. That appointment implied 
no change in the Government’s overall 
policy on controls, but he was anxious to take 
every opportunity of eliminating anomalies 
and modifying the form and method of opera- 
tion so that all the required results could be 
secured with less friction. and delay. Mr. 
Wilson then announced that Mr. Laurence 
Merriam, managing director of B.X. Plastics, 
Ltd., who was Plastics Controller during the 
war, had accepted the appointment. He, Mr. 
Merriam, would initiate reviews of individual 
controls, elicit suggestions from industry and 
commerce, and make recommendations about 
the future operation of controls. Mr. Wilson 
also announced that the Minister of Supply 
had made a similar arrangement by appointing 
Sir Frederick Bovenschen, formerly Permanent 
Under-Secretary of State at the War Office, to 
review the controls exercised by his Department. 

Finally, Mr. Wilson stated that he had had 
promises of co-operation in this matter from the 
Trades Union Congress, the Federation of 
British Industries, the National Union of 
Manufacturers, and the Association of British 
Chambers of Commerce. The three latter 
bodies had agreed to set up an informal com- 
mittee to assist with advice and suggestions. 
It would be a great help if firms which had 
suggestions to put forward would make them 
through that committee or through the appro- 
priate trade body. 


London Busmen’s Wages 

It was announced on Friday last that 
delegates from the Transport and General 
Workers’ Union had accepted on behalf of 
approximately 56,000 London busmen and 
maintenance workers an offer made by the 
London Transport Executive to increase basic 
wages by 7s. 6d. a week, and an increase of 
20 per cent in the payment for Sunday work. 
A claim for improved rates of pay and conditions 
of service was originally submitted by the 
union to the then London Passenger Transport 
Board on December 28th last. At the end of 
January, the London Transport Executive, 
after negotiation, made an offer to increase by 
7s. 6d. a week the pay of certain grades of 
staff and to increase the Sunday rate from time 
and a quarter to time and a half. The union, 
however, asked that the flat rate offer of 7s. 6d. 
a week should be increased. 

A statement issued by the Ministry of 
Labour says that both sides later resumed 
negotiations in the light of the considerations 
set out in the White Paper on Personal Incomes, 
Costs and Prices, and as a result the union 

to recommend acceptance of the London 
Transport Executive’s offer. In addition, it 


was agreed that, having regard to the national 
situation as set out in the White Paper, the 
union would co-operate with the London 
Transport Executive in endeavouring to improve 
the service to the public and secure more 
efficient operation with the existing staff, 
This, it is understood, will mean a joint applica. 
tion to the Minister of Transport to relax the 
existing rule so as to enable eight standing 
passengers on buses during the permitted hours, 
and that the staff will work unscheduled over. 
time when required to cover sporting, social 
and other events. 


Railway Wages 
It will be recalled that last June a 
Court of Inquiry recommended, as an interim 
measure, that the basic wage rates of most 
grades of railway workers should be increased 
by 7s. 6d. a week. It also recommended the 
introduction of a forty-four-hour week. The 
Court of Inquiry stated in its report that there 
was an urgent need for detailed and exhaustive 
reconsideration of the grading of the various 
classes, scales and categories which make up the 
complicated structure of the railway service. 
Last week, negotiations were concluded 
between the Railway Executive and the three 
railway unions—the National Union of Railway- 
men, the Associated Society of Locomotive 
Engineers and Firemen, and the Railway Clerks’ 
Association—on the subject of wages and pro- 
motion. It was subsequently stated that a 
settlement had been reached, and the indica- 
tions are that wage increases are to be made. 
The actual details of the agreement, however, 
are not yet available. 


Staff College Courses for Foremen 


Early last year the Tube Investments 
Group started a scheme for giving foremen in 
its light engineering works the opportunity of 
taking special staff college courses. The com- 
pany stated recently that the success of this 
scheme had resulted in there being a consider- 
able extension of the courses for the present 
year. They are planned to provide foremen with 
all the most up-to-date information about 
their industry, its production processes, and 
management methods, and the Group’s short 
and long term policies. 

The courses occupy two full weeks in the 
company’s time, and the foremen invited to 
participate are drawn in turn from all the com- 
panies in the Tube Investments Group. The 
number attending each course being limited 
to fifteen. The mornings are given up to lec- 
tures and discussion, and the afternoons are 
spent in visiting and studying methods in the 
various works in the Group and in the works of 
other companies. The lectures, which are 
divided into four main groups, deal with the 
history and present organisation of the Tube 
Investments Group; the raw materials con- 
sumed, progress in manufacturing methods, 
and the principles of buying and costing ; 
methods of scientific works management, and 
personnel problems ; and with Britain’s econo- 
mic position and the future. 


Scientific Instrument Firm’s Merger 

A recent announcement contains infor- 
mation about the amalgamation of two scien- 
tific instrument manufacturing firms, E. R. 
Watts and Son, Ltd., and Adam Hilger, Ltd., 
under the registered title of Hilger and Watts, 
Ltd. The firm of E. R. Watts and Son, Ltd., 
was founded in 1856, and has since then 
specialised in the production of surveying and 
engineers’ measuring instruments. Adam 
Hilger, Ltd., was started in 1874, and has con- 
centrated upon the production of a wide range 
of instruments for research and industry. The 
directors of Hilger and Watts, Ltd., are Mr. 
G. A. Whipple, M.I.E.E., chairman and manag- 
ing director; Mr. F. Twyman, ‘F.R.S., tech- 
nical adviser; Dr. A. C. Menzies, controller of 
research ; Mr. D. R. Stanley, controller of sales ; 
Mr. V. W. H. Towns, technical controller, and 
Mr. R. H. Watts, assistant controller of sales. 
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French Engineering News 
(From our French Correspondent) 


The future of the coke industry in France was 
the subject of a recent communication by 
Monsieur Georges, chief mining engineer. He 
stated that since the metal industry was limited 
by insufficient metallurgical coke production 
France should create a coke industry which 

would correspond better with its heavy industry. 
Adsptation of carbonisation technique would 
enable domestic coke to be used instead of high- 
grade imported fuel, and appropriate mixtures 
of indigenous coal could also be used for this 
purpose. He estimated that the country could 
easily absorb the production resulting from 
carbonisation of 27 million tons of coal. That 
would require the construction of 3200 coking 
ovens, taking into consideration the 1400 ovens 
now in use and the carbonisation of 4 million 
tons of coal by special gas oven plants. It would 
also be necessary to reserve coal suitable for this 
purpose, but that would be greatly to the benefit 
of the metallurgical and gas industries. 


Six new 42-m sendin are ail construction 
at the Dunkirk shipyards. Perhaps of greater 
importance is the launching of the petrol tanker 
“ Saéne.”’ Construction was started in 1939, 
but stopped during the occupation and resumed 
at the liberation. The‘ Saéne ” has a 14,000- 
ton petrol capacity and is propelled by steam 
turbine. 

- > * 

French automobile production in 1947 
amounted to 66,277 private cars, of which 
22,879 were Citroen, 18,944 Renault, and 12,955 
Peugeot. The total for 1946 was 30,429. 
There was less progress in commercial vehicles, 
66,484 being the 1947 total, as against 62,512 
in 1946, but more light vehicles of under two 
tons and 5-ton lorries were constructed. 
In addition, 3241 buses, 521 tractors, and 321 
ambulances and fire engines were made. 
Altogether, 1947 production exceeded that of 
1946 by 42 per cent. Most of the private 
cars—57,212—were exported to Belgium, 
Luxemburg, the French Union and Switzer- 
land. One third of the commercial vehicles 
were also exported. 

Contrary to fears expressed, the allocations 
of steel to the automobile industry for the 
first quarter of 1948 remains unchanged. 
The demand for utility vehicles is still in excess 
of supply. According to the type of vehicle 
required, delay is between four to six months 
before the order is accepted. From this time 
the vehicle is delivered in three or four months. 

* x * 

Steel production is again improving and 
likely to regain the level reached last October 
before the strikes intervened. With the excep- 
tion of iron, all January, 1948, production 
figures were higher than those of 1938. Pro- 
vided there are no further labour troubles, 
it is hoped that the industry will produce 
7,000,000 tons this year, as against 4,000,000 
tons in 1938. 

Production in 1947 at the Aciéries de Longwy 
was 463,000 tons of steel and 121,000 tons of 
iron, an increase of 43 per cent over the pre- 
ceding year. The company has ordered a 
blast furnace and new coking ovens for its 
Mont-Saint-Martin plant, and a battery of 
coking ovens for Thionville. At the moment it 
employes five blast furnaces, five Martin ovens, 
and one electric oven. A new company, the 
Union Sidérurgique du Nord de la France, 
has just been constituted, which includes the 
steel plant situated in the North and belonging 
to the Denain and Nord-Est companies. 

Iron production in 1947 by the: Hauts 
Fourneaux de Saulnes was 157,085 tons, or 
128 per cent that of 1938, compared with 
117,902 tons in 1946. At Saint-Chamond, the 
Aciéries de la Marine has undertaken important 
modernisation work on its constructional work- 
shops, replacing old machine tools by modern 
ones. Other improvements will be under- 


taken with a view to reducing costs of forging 
and the production of strip metal. At Assailly, 
shortage of labour has held up the production 
of high quality steels in which the plant 
specialises. 
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Notes and Memoranda 


Rail and Road 


Lonpon Mipianp Dieset Locomorive.—British 
Railways’ first diesel-electric locomotive for main 
line express service, “‘ No. 10,000,” of the London 
Midland Region, was put into regular passenger 
service on the 8.55 a.m. express from Derby to 
St. Pancras and 2.15 p.m. St. Pancras to Derby on 
February 23rd. 


AnTI-FLoop PRoTEcTION FoR Rai Briver.— 
A contract for the partial rebuilding of the sub- 
structure of the rail bridge carrying the British 
Railways (London Midland Region) Blisworth- 
Peterborough Line over a stream at Thrapston, 
Northants, has been placed with Wellerman, Ltd., 
Sheffield. When the south abutment of this bridge 
was washed away by floods in the spring of 1947, 
a temporary steel-girder bridge was erected to 
support the main running lines, and this structure 
is still in use. The new south abutment, which 
will be constructed in concrete faced with bricks, 
will be stronger and larger than the present abut- 
ment and is to be protected from damage by future 
floods by steel-sheet piling. The north abutment, 
which escaped damage in the 1947 floods, will be 
similarly protected by the provision of steel-sheet 
piling in front of it. 

Lonpon Transport’s De-Icinc EquiPpMENT.— 
London Transport engineers are completing the 
installation of seventy-three ‘‘ de-icing machines ” 
on all open rail sections of the Northern Line tube. 
The machines consist of small baths let into current 
rails, containing anti-freeze liquid which is spread 
along the rails by passing trains so as to prevent 
ice forming. With the completion of the Northern 
Line installation the whole of the tube lines will 
be equipped with a total of 470 machines. The 
new apparatus, it is reported, had a good effect in 
keeping trains running during.the recent snowfall. 
At present the machines are turned on by hand 
when the code word “Ice 4” is received from the 
Air Ministry, indicating that icing conditions are 
to be expected. Experiments are going on, how- 
ever, to evolve automatic control so that the effect 
of the weather itself will turn on the machines. 


New Sovran Waters Rattways.—The annual 
report of the New South Wales Government Rail- 
ways for the year ended June 30, 1947, has now been 
published. It records, amongst many other facts, 
that during the year six express steam locomotives 
of the “C38” class were completed in the rail- 
way workshops, bringing the total number in ser- 
vice to 1151. Six locomotives were converted to 
oil-fuel burning. Permanent way works undertaken 
include the construction of the Circular Quay 
section of the City Railway and the cross-country 
line between Sandy Hollow and Mary Vale, and the 
quadruplication of the line between Lidcombe and 
Penrith. The report notes also that the new Hawkes- 
bury River Bridge was opened for traffic on July 1, 
1946, and that the last section of the Cootamundra- 
Junee line duplication was completed on July 15, 
1946. 


Miscellanea 


A CraFtTs AND Export Exursition.—A “ Crafts 
and Export” Exhibition, organised by Rose 
Brothers (Gainsborough), Ltd., and its associated 
companies, has been held this week in the Drill 
Hall, Gainsborough. A selection of the firm’s 
products, including wrapping and packing machines 
for the confectionery and tobacco industries, has 
been on view, as well as a full range of machine-cut 
gears made by the Northern Manufacturing Com- 
pany, Ltd. 


‘** ELEcTROTORS.’’—Rev Motors, Ltd., Knowsley 
House, Bolton, announces a number of improve- 
ments in the design of the ‘‘ Electrotor,” which was 
described originally in our issue dated May 9, 1947. 
Increased power has been obtained by modifying 
the shape of the brushes. The armature bobbins 
are now injection moulded instead of being turned 
from ebony rod; this prevents the spindles from 
working loose. ‘The armature winding is compressed 
on its bobbin by a new process, which lessens the 
chance of separation through rough handling and 
provides a smooth track for the brushes with 
an increase in the life of the motor. Clips have 
been introduced to hold the end plates securely to 
the shell of the motor. To prevent rusting, the 
spindles are now made of stainless steel instead of 
silver steel and the contacts are now fixed inside 
the end plates to prevent performance variations. 
With these improvements the type “ 240” “ Elec- 
trotor,” measuring fin wide by {in diameter, 
runs at approximately 5000 r.p.m and has a 
specified minimum life of thirty hours. The type 
“244” “ Electrotor ” is similar, but has phosphor- 


bronze contact and a specified life of ninety hours. 
A new development is the type “‘ 250” “‘ Electrotor,” 
which measures fin wide by jin diameter and has a 
greatly increased output. It incorporates self- 
lubricating phosphor-bronze bearings and the end 
shield clips are replaced by two bolts, which also 
act as terminals. 


Metat Firow Researcu.—The British Iron and 
Steel Research Association has now obtained a 
licence for erecting limited accommodation of 
temporary construction on a site at Meadow Street 
in Sheffield, which will provide some further 
accommodation for the expanding programme of 
research on metal working problems. At the 
present time B.I.8.R.A.’s investigations at Sheffield 
are widely centred between the Applied Science 
Department of Sheffield University, where there is 
an experimental rolling mill ; the works of Arthur 
Lee and Sons, Ltd., where there is a prototype 
backpull wire drawing machine, and elsewhere. 
The intention is to create a permanent building 
in which rolling, drawing and other similar researches 
will be centralised. It is hoped that the new metal 
flow laboratories will ultimately be one of the best 
equipped laboratories for their purpose in the world. 


CONSTRUCTIONAL STEELWORK.—The Ministry of 
Supply announces that new and second-hand 
constructional steelwork, such as roof trusses, 
stanchions and compound girders, has been released 
from acquisition control, under the Control of 
Iron and Steel (No. 62) Order, 1948. The Order 
came into operation on January 28th. For new 
constructional steelwork the change is largely a 
technical one, as the structural engineer will still 
require an authorisation from his customer to 
acquire the controlled plain steel needed for fabricat- 
ing into constructional steelwork (or to replace 
material taken from his stock for that purpose), 
and to authorise him to use the plain steel. The 
procedure for obtaining the authorisation has not 
been altered in any way. Since the introduction 
of the new Order, constructional steelwork may 
be acquired without regard to the period stated on 
the authorisation. This authorisation now relates 
only to the delivery period in which structural 
engineers may acquire the steel for authorised 
purposes, or to replace material taken from their 
stoc 


THe Utrrecut Fair.—The Utrecht International 
Trade Fair is to be held from April 6th to 15th 
inclusive, and Mr. S. H. Hartog, our Continental 
agent, is organising travelling facilities for visitors, 
as follows :—Leaving Liverpool Street Station on 
Monday, April 5th, returning from Holland on 
Saturday, April 10th ; and leaving Liverpool Street 
Station on Saturday, April 10th, returning from 
Holland on Thursday, April 15th. The price of 
each tour is £20, which includes return ticket for 
first-class cabin on the steamer, second-class rail 
from Liverpool Street to Harwich and vice versa, 
first-class steamer from Harwich to Hook of Ho:land 
and vice versa, second-class rail from Hook of 
Holland to Amsterdam and vice versa, and bed and 
breakfast at the Victoria Hotel, Amsterdam 
(opposite the main railway station). There is a 
regular half-hourly train service from Amsterdam 
to Utrecht. Anyone interested in these tours is 
invited to write to Mr. Hartog, at 9, Radnor Lodge, 
Sussex Place, London, W.2, before March 20th. 
Every passenger must have a valid passport, and 
bankers will make the necessary arrangements for 
taking sterling out of this country. 


Monp Nicket FeLLowsuies.—The Mond Nickel 
Fellowships Committee announces the award of 
two Fellowships for 1947 to Mr. L. H. Walker, of 
Reynolds Tube Company, Ltd., to study the 
methods of application of group industrial research 
with special reference to the fabrication of light 
metals, and to Mr. D. R. G. Davies, of Richard 
Thomas and Baldwins, Ltd., to study the applica- 
tion of statistical methods to plant, metallurgical 
and management problems, with particular reference 
to the steel industry. The Committee now invites 
applications for five Fellowships of average value 
of £750 each for 1948. These Fellowships will be 
awarded to selected candidates of British nationality 
with degree or equivalent qualifications to enable 
them to obtain wider experience and additional 
training in industrial establishments, at home or 
abroad, to make them more suitable for future 
employment in senior technical and administrative 
positions in British metallurgical industries. Each 
Fellowship will cover one full working year. Appli- 
cants will be required to state details of the pro- 
gramme they wish to carry out. Particulars and 
application forms are available from the Secretary 
of the Mond Nickel Fellowships Committee, 4, 
Grosvenor Gardens, London, S8.W.1. Completed 
application forms are required by June 1, 1948. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, d&c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
Wednesday, March 10th.— BrrMINGHAM' BRANCH: 
Chamber of Commerce, New Street, Birmingham. 
“Electricity in a Large Gasworks,” G. Rimmer. 
6.30 p.m.—BrapForD BraNncH: Midland Hotel, 
Bradford. “Atomic Energy,” J. C. Siddons. 
7.30 p.m. 
Hull Chemical and Engineering Society 
Tuesday, March 9th.—Church Institute, Albion Street, 
Hull. “The Story of Morphia,” G. Colman Green. 
7.30 p.m. . 
Illuminating Engineering Society 
Tuesday, March 9th.—Lighting Service Bureau, 2, Savoy 
Hill, W.C.2. “ High-Voltage Fluorescent Tubes,’ 
H. G. Jenkins and J. N. Bowtell. 6 p.m. 
Thursday, March 1lth.—Suss—Ex Group: Brighton 
Municipal Technical College, Brighton. * The 
Development of Fluorescent Lighting,” H. H. 


Ballin. 7.30 p.m. 

Friday, March 12th.—BIRMINGHAM CENTRE: Imperial 
Hotel, Temple Street, Birmingham. “Church 
Lighting,” W. J. P. Watson. 6 p.m. 


Incorporated Plant Engineers 

Tuesday, March 9th._—MANCHESTER BraNcH: Engi- 
neers’ Club, Albert Square, Manchester. ** The 
Application of Friction Linings on Plant,” A. D. 
Aspell. 7.15 p.m. 

Thursday, March \ith.— NottincHam  BRaNcH: 
Y.M.C.A., Shakespeare Street, Nottingham. Annual 
general meeting. 7 p.m.—NEWCASTLE-UPON-TYNE 
Brance: Y.M.C.A., Connaught Rooms, Blackett 
Street, Newcastle-upon-Tyne. “Oil Seals and 
Hydraulic Packings,”’ E. rT. Jagger. 7.30 p.m. 


Institute of British Foundrymen 

Saturday, March 6th.—BrRisTOL anD W. oF ENGLAND 
Brancu : Rougemont Hotel, Exeter. ‘“‘ Loam and 
Dry Sand Moulding,” D. Robertson. 3 p.m.— 
West Ripinc or Yorks BraNcu : Technical 
College, Bradford. “ Brains Trust.” 6.30 p.m. 

Monday, March 8th._—SHEFFIELD BrancH: Royal Vic- 
toria Hotel,. Sheffield. “A Modern Method of 
Foundry Pldémning,” D. A. Chaytor. 7.30 p.m. 

Tuesday, March 9%th.—BuRNLEY Section: Burnley 
Municipal College, Ormerod Road, Burnley. 
** Foundry Casting,’’ Mr. Greenwood. 7.30 p.m. 

Wednesday, March 10th.—LANCASHIRE BRANCH : Engi- 
neers’ Club, Albert Square, Manchester. “‘ Foundry 
Practice in a Large Works Manufacturing Marine 
Propellers,” F. J. Tector and J. Martland. 7 p.m.— 
East ANGLIAN Section : Central Library, Ipswich. 
“Some Interesting Developments in Foundry Pro- 
duction,” A. J. Richman. 7.30 p.m. 

Friday, March 12th.—MippDLESBROUGH BRANCH: Cleve- 
land Scientific and Technical Institute, Corporation 
Road, Middlesbrough. ‘“‘ Cupola Operation, Precept 
and Practice,” C. A. Payne. 7 p.m. 

Institute of Economic Engineering 

Saturday, March 6th—Mtputanp Recion: Chamber of 
Commerce, Birmingham. “ Rubber and its Manu- 
facture,” D. R. Burrows. 2.30 p.m. 


Institute of Industrial Administration 
Wednesday, March 10th.—BrrMINGHAM CenTRE: Grand 
Hotel, Birmingham. “ Office Organisation from the 
General Management Standpoint,’ M. 
Simmons. 6 p.m. 
Institute of Marine Engineers 
Tuesday, March 9th.—85, Minories, E.C.3. ‘* Develop- 
ments in Marine Reduction Gearing,” W. A. Tuplin. 


5.30 p.m. 
Institute of Navigation 
Friday, March 12th.—Royal United Services Institution, 
Whitehall, S.W.1. ‘“ Air Sextants,’’ P. F. Everitt. 
Institute of Petroleum 
Wednesday, March 10th.—Manson House, 26, Portland 
Place, W.1. “* The Production of Oil from the Fields 
of South-West Iran,” H. 8. Gibson. 5.30 p.m. 


Institute of Road Transport Engineers 

Monday, March 8th.—ScotTtisu CENTRE: Engineers and 
Shipbuilders Hall, Glasgow. ‘“‘ The Maintenance of 
Motor Vehicles,” C. 8. Lodge. 7.30 p.m. 

Institute of Transport 

Yo-day, March 5th. WsTERN SEcTIon : Port of Bristol 
Authority, Bristol. ‘“ Railway Zonal Collection and 
Delivery Services,” D. Blee. 12.45 p.m. 

Monday, March 8th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. ‘‘ The 
Development of Road Passenger Transport Services,” 
D. M. Sinclair. 5.30 p.m. 

Tuesday, March 9th.—Hvit CENTRE : Chamber of Com- 
merce, Hull. ‘Transport in a Large Chemical 
Factory,” T. Corbett Mitchell. 7.30 p.m.—York- 
SHIRE Section: Great Northern Station Hotel, 
Leeds. ‘‘ Some Current and Future Problems of Air 
Transport,” F. N. Hillier. 6.30 p.m. 

Wednesday, March 10th.--SouTHERN SECTION : Harbour 
Board Offices, Southampton. “Traffic Control 
from the Police Angle,” F. Saunders. 5.30 p.m. 

Thursday, March \\th.-PortsmovutH Discussion GRrovP : 
Southdown Motor Services, Ltd., Southsea. ‘‘ Some 
Aspects of Railway Operations,” W. Clarke. 
6.30 p.m. 

Friday, March 12th.—NortTHERN Section : Royal Turk’s 
Head Hotel, Newcastle. Annual dinner. 7 p.m. 


Institute of Welding 
March 10th—NortH Lowpon Brancu: 





Wednesday, 
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Technical College, Acton, W.3. ‘* Bronze Welding 
of Cast Iron,” E. Ryalls. 7.30 p.m. 
Institution of Chemical Engineers 

Tuesday, March 9%th.—Geological Society, Burlington 
House, W.1. ‘* Rocket Propulsion: A Restricted 
Survey,” W. H. Wheeler and J. E. C. Topps. 
5.30 p.m, 

Institution of Civil Engineers 

To-day, March 5th.—N.W. AssoctatTion: College of 
hwy Manchester, 1. Masonry Construc- 
tion,” Warland. 6.30 p.m. 

Tuesday, March 9th.—Great George Street, S.W.1. 
sa che wy. 5, ic Surveying in Relation to Road Engi- 
neering in Highly —— Countries,” Bradbeer 
and Hart. 5.30 p.m 

Thursday, March 1124.-Great George Street, S.W.1. 
“* Some Examples of Reconstruction of Road Bridges 

in France,” M. Andre Rumpler. 5.30 p.m.—Brr- 
MINGHAM AND District AssociaTIon : James Watt 
Memorial Institute, Great Charles Street, Birming- 
ham. ‘ Swedish Bridge Construction and the Sando 
Bridge,’ Sven Klingberg. 6 p.m.—NEWCASTLE- 
UPON-TYNE AND District AssoctaTion: Spark’s 
Café, High Street, Stockton-on-Tees. ** Explosives,” 
A. Weale. 6 p.m. 


Institution of Electrical Engineers 

To-day, March 5th.—MEASUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Develop- 
ment and Use of Magnetic Apparatus for Bomb and 
Mine Location,’ A. Butterworth. 5.30 p.m.— 
** Development of Locators of Small Metallic Bodies 
Buried in the Ground,” B. Roston. 5.30 p.m 

Saturday, March 6th.—Souta Mipvtanp StTupDENTS’ 
Section: Technical College, Coventry. ‘“* The 
High-Voltage Laboratory,” O. D. Penzig. 2.30 p.m. 


Monday, March 8th.—SovuTH MIpLanp CENTRE: 
Imperial Hotel, Temple Street, Birmingham. 
** Standardisation of Power Cables,’ W. H. Lythgoe. 
6 p.m. 

Tuesday, March 9th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. ** Automatic 


Telegraphy and Single-Side-Band Working,” A. 
Cook. 5.30 p.m.—NortH MIpLAND CENTRE : 
Albert Hall, Leeds. ‘‘ Electricity and Everyman,” 
P. Dunsheath. 7 p.m. 

Wednesday, March 10th.—TRANSMISSION SECTION : 
Savoy Place, Victoria Embankment, W.C.2. 
“Behaviour of High-Voltage Solid-Type Cable 
Accessories in Service,” C. J. Armstrong and C. T. W. 
Sutton. 5.30 p.m.—SoutrH MIpLaNp STUDENTS’ 
Section: James Watt Memorial [nstitute, Great 
Charles Street, Birmingham. “Opencast Coal 
Mining,” D. Thompson. 7 p.m. 

Thursday, March 11th.—InsTaLLaTIons SECTION : Savoy 
Place, Victoria Embankment, W.C.2. ‘ Factors 
Governing Specifications for Flexible Electric 
Cables,” W. Bowen. 5.30 p.m. 

Institution of Engineers-in-Charge 

Wednesday, March 10th.—St. Bride Institute, Bride Lane, 
~ C.4. ‘* Modern Trends in Power Transmission by 

Vee Belts,” T. Hall. 


Institution of Heating and Ventilating Engineers 
Tuesday, March 9th.—NortH-East Coast BRANCH : 
Institution of Mining and Mechanical Engineers, 
Neville Hall, Newcastle-upon-Tyne. ‘‘ The Design 
of Institution Laundries,”’ A. Bancroft. 6.30 p.m. 


Institution of Locomotive Engineers 
Wednesday, March 10th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, St. James’s Park, S.W.1. “‘ The 
Dev ee of L.N.E. Carriage and Wagon Design, 
1923-1941," N. Newsome. 5.30 p.m. 


un Bie of Mechanical Engineers 

To-day, March 5th.—Storey’s Gate, St. Jamas’s Park, 
S.W.1. “Wave Action Resulting from Sudden 
Release of Compressed Gas from a Cylinder,” F. K. 
Bannister and GF F. Mucklow. 5.30 p.m. 

Saturday, March 6th.—SovuTHERN Brancu: Kimbell’s 
Restaurant, Southsea. Presidential Address, Lord 
Dudley Gordon. 2 p.m. 

Tuesday, March 9th.—CoveENTRY AUTOMOBILE DIVISION : 
Geisha Café, Hertford Street, Coventry. “‘ Springs 
for Automobile Suspension,” B. Mackenzie. 7 p.m.— 
Luton AvTOMOBILE Division: George Hotel, 
Luton. ‘‘ Transmission Aims and Ideals,” B. 
Bramall. 6.30 p.m. 

Wednesday, March 10th.—NorTH-EASTERN BRANCH, 
GRADUATES’ SECTION: Visit to Thomas Hedley and 
Co., Ltd., Newcastle-upon-Tyne. 6.30 p.m. 

shar x March 12th.—-Storey’s Gate, St. James’s Park, 
S.W.1. ‘ The Criterion of ‘ Yield’ of Gun Steels,” 
J. L. M. Morrison; ‘ Plastic Stress-Strain Rela- 
tions,” W. M. Shepherd. 5.30 p.m. 

Institution of Production Engineers 

Monday, March 8th.—Dersy Sus-Section: Art School, 
Green Lane, Derby. Annual general meeting. 
6.45 p.m.—MANCHESTER GRADUATE SECTION: 
College of Technology, Sackville Street, Manchester. 
“* Heat Treatment,’’ H. G. Baron. 7.15 p.m. 

Tuesday, March 9th.— BIRMINGHAM GRADUATE SECTION : 
James Watt Memorial Institute, Great Charles 
Street, Birmingham. ‘“‘ Production and Application 
of Plastics,’ L. N. Jones. 7 p.m.—LonDoN 
GRADUATE SECTION: Waldorf Hotel, Aldwych, 
W.C.2. “‘ Die Castings.” 7 p.m. 

Wednesday, March 10th.—SouTHERN Section: Uni- 
versity College, Southampton. ‘‘ Production Prob- 
lems in Manufacture of Jet Propulsion Engines,” 
R. Miller. 7.30 p.m. 

Thursday, March 11thLonpon Section: Royal 
Empire Society, Northumberland Avenue, W. C.2. 

‘ Management Problems in a Small Firm” G. P. E. 
Howard. 7 p.m. 
Institution of The Rubber Industry 

Wednesday, Mareh 10th.—SoutHEeRN Section: Polygon 
Hotel, Southampton. “ Rubber in Railway Opera- 
tion,” A. E. Moulton. 7.15 p.m. 
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Institution of Structural Engineers 

To-day, March 5th.-LANCASHIRE AND CHESHIRE BRANcu: 
College of Technology, Manchester. “* Masonry 
Construction,” E, G. Warland. 6.30 p.m 

Thursday, March \\th.—11, Upper Bel rav © Street, 
8.W.1. ‘‘A Comparative Study of Engineering,” 
8. J. Crispin. 5.55 p.m. ; 

Friday, March 12th.—MipLanp Counties BRANCH : (jas 
Department Demonstration Theatre, Nottingham, 
“* Some Expedients in Structural Analysis,” J. W. H 
King. 6 p.m. 

Junior Institution of Engineers 

To-day, March 5th.—39, Victoria Street, 8.W.1. “Some 
Notes on Flameproof Lighting and Power Installa. 
tions,” S. L. Lyons. 6.30 p.m. 

Tuesday, March 9th.—WestTeERN GRouP OF MEMBeEKs : 
trand Hotel, Bristol. ‘Drop Forging,” A. J, 


White. 7.30 p.m. 
Wednesday, March 10th.—SHEFFIELD AND Districr 
Section: Royal Victoria Hotel, Sheffield. ** ‘ Coro. 


nation Scot ’—A Railway Development,’”’ R. A. 
Riddles. 7 p.m. 

Friday, March 12th.—39, Victoria Street, S.W.1. “Some 
Unusual Locomotives,” C. R. H. Simpson. 6.30 p.m. 


Keighley Association of Engineers 
Saturday, March 6th.—Assembly Hall, Mechanics’ Lnsti- 
tute, Keighley. Annual dinner. 6 p.m. 


Manchester Association of Engineers 

V'o-day, March 5th.—Engineers’ Club, Albert Square, 
Manchester. ‘‘ Modern Trends in Oil Refining,” 
E. J. Dunstan. 6.45 p.m. 

Friday, March 12th.—Grand Hotel, Manchester. 
Dinner. 7 p.m. 

Newcomen Society 

Wednesday, March 10th.—Institution of Civil Engineers, 
Great George Street, S.W.1. “ Distillation: The 
Invention of the Rectifying Column,” R. J. Forbes 
5.30 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

To-day, March 5th.—Mining Institute, Newcastle-upon- 
Tyne. ‘ Resistance to Buckling of Light Alloy 
Plates,” W. Muckle: ‘ Measurement of Water 
Movements Associated with Ships,” E. G. Richard- 
son. 6.15 p.m. 

Wednesday, March 10th. — STUDENT SECTION 
Bolbee Hall, Newcastle-upon-Tyne. ** The * Great 
Eastern,’”’ D. P. C. Price. 6.45 p.m. 

Royal Institution of Chartered Surveyors 

Monday, March 8th.—12, Great George Street, 5.W.1 
“The Public Corporation in British Experience,” 
Sir Arthur Street. 5.30 p.m. 

Royal Society of Arts 

Wednesday, March 10th -John Adam Street, Adelphi, 
W.C.2. * The Trait. and Technical Press,” Roland 
E. Dangerfield. 2.30 p.m. 

Royal Statistical Society 

To-day, Marc’. 5th.—INDUSTRIAL APPLICATIONS SECTION, 
Lonpon Group: E.L.M.A. Lighting Service Bureau, 
2, Savoy Hill, W.C.2. ‘‘ Consumer Research in the 
Electricity Supply Industry,” W. Pridmore. 6 p.m. 

Stephenson Locomotive Society 
To- ay, March 5th.—Russell Road, Kensington, W.14. 
‘Rail Motive Power of the Future,” O. 8S. Nock. 
6.30 p.m 

Saturday, March 6th.—Leeps Brancn: Y.M.C.A., 
Albion Place, Leeds. ‘* Railway Operation in 
South-East Asia,” A. B. Crompton. 2.30 p.in. 

Women’s Engineering Society 

Thursday, March 1\th.—35, Grosvenor Place, 8.W.1. 

‘** Management Consultancy,” J. G. Paterson. 7 p.m. 


Annual 





Personal and Business 


Mr. Frank W. Bett, A.M.I.Mech.E., export 
manager of Robey and Co., Ltd., has been appointed 
a director of the company. 

Mr. J. P. Hamrcy has been appointed managing 
director of Richard Crittall Marine, Ltd. Mr. 
J. L. Musgrave is chairman of the company. 

Masor F. BenTLEY has been appointed acting 
manager of the branch office of the Atlas Diesel 
Company, Ltd., at City Road, Gaythorn, Man- 
chester. 

Mr. DonaLp CAMPBELL has been elected Presi- 
dent and Mr. A. Beaumont, Vice-President, of the 
National Federation of Master Steeplejacks and 
Lightning Conductor Engineers. 

Mr. R. Lez, Mr. H. Bentuam, Mr. J. K. Brown, 
Mr. L. J. Davies, Mr. P. V. Hunter, and Mr. J. 
8. A. BuntTING have been elected to the Council of 
the British Electrical and Allied Industries Research 
Association. 

JAMES ARCHDALE AND Co., Ltd., Ledsam Street, 
Birmingham, states that it has resigned its member- 
ship of Associated British Machine Tool Makers, 
Ltd., and has appointed Alfred Herbert, Ltd., 
Coventry, its sole world selling agents. 

Str E. Raymonp Streart has been elected chair- 
man and Sir Charles G. Renold honorary treasurer, 
of the Manchester Joint Research Council. Mr. 
A. H. 8S. Hinchcliffe and Sir John 8S. B. Stopford 
have been elected vice-chairmen of the Council. 

Mr. W. RanpDALt, A.M.I.E.E., informs us that he 
has now left the India Supply Commission and is 
continuing his work on behalf of Indian industrialists 
in contacting manufacturers in the United Kingdome 
His address is 27, Lennox Gardens, Ilford, Essex 
(telephone, Valentine 2185). 
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A Seven-Day Journal 


Economic Survey for 1948 


THE Government’s ‘‘ Economic Survey for 
1948 ’’ was issued as a White Paper by H.M. 
Stationery Office (Cmd. 7344, price Is.) on 
Tuesday evening last. It is a document of 
sixty-two pages, and its aim, according to a 
Foreword, is to review the economic state of 
the nation at the beginning of 1948, and to set 
out some of the prospects and targets in the 
light of which the Government intends to plan 
during the year. No attempt has been made 
in the White Paper to forecast events precisely, 
to lay down rigidly detailed plans, nor in 
general to survey the prospect beyond 1948. 
It is emphasised that the most important 
uncertainty of all in 1948 is whether United 
States aid under the European Recovery Plan 
will be forthcoming, and in the many statistics 
which the Survey contains no account is taken 
of such aid. The warning is given, however, 
that if there is no certainty of aid by the middle 
of the year, the resulting inevitable cuts in 
imports would affect raw materials as well as 
food and so cause serious unemployment. The 
Survey points out, of course, that for the present 
year the main objective must be the restoration 
of external stability, and the narrowing of the 
gap in our trade with the Western Hemisphere, 
and above all with the dollar countries. A 
section dealing with export targets refers to the 
aim, announced last September, to increase the 
rate of exports to 140 per cent of the 1938 
volume by June, 1948, and to 160 per cent 
by the end of this year. Those targets were 
provisional, and have since been discussed in 
detail with industry in the light of the avail- 
ability of raw materials and the import restric- 
tions in foreign markets. It is now proposed 
to express the revised national target as a 
volume of exports equal to 150 per cent of 
1938, although the actual sum of the year-end 
targets’ given in the Survey amounts to 154 
per cent. Commenting on this fact, the Survey 
says that ‘some small allowance must be 
made for the possibility that short falls in a 
few industries will not be balanced by surpluses 
in others.” The Survey continues with a 
consideration of industrial targets for home 
production, capital development in 1948, 
and manpower, national income and consump- 
tion, and then sets out some general conclusions. 
The last of these says that “if time can be 
given us to bring about the necessary changes, 
there can be no doubt that the great tasks of 
our economic recovery will be carried through 
with energy and determination, and that they 
will prove to be within the compass of our 
ability and capacity.” 


The Shipbuilding Conference 


At the annual general meeting of the Ship- 
building Conference on March 4th, Mr. H. B. 
Robin Rowell, D.L., of R. and W. Hawthorn 
Leslie and Co., of Hebburn-on-Tyne, was 
elected President in succession to Mr. Murray 
Stephen, who has completed two years of office. 
Mr. Rowell is a native of Tyneside, and was 
éducated at Repton School. He served his 
apprenticeship with R. and W. Hawthorn 
Leslie and Co., Ltd., in 1912. During the first 
World War Mr. Rowell joined the Royal Engi- 
neers and was transferred to the Royal Flying 
Corps, in which he served until the end of the 
war, gaining the Air Force Cross. He has 
been President of the Shipbuilding Employers’ 
Federation, and chairman of the Tyne Ship- 
builders’ Association. He is President of the 
North-East Coast Institution of Engineers and 
Shipbuilders, and a member of the General and 
Technical Committees of Lloyd’s Register of 
Shipping, a Member of Council of the Institution 
of Naval Architects, and the British Shipbuild- 
ing Research Association, and a Deputy Lieu- 
tenant of the County of Durham. Mr. Henry 
Main, C.B.E., managing director of the Caledon 
Shipbuilding and Engineering Company, Ltd., 
of Dundee, was elected Vice-President of the 
Shipbuilding Conference. Mr. Main served his 


apprenticeship with the London and Glasgow 
Iron Shipbuilding and Engineering Company, 
Ltd., of Govan, and in 1927, after managerial 
experience in various shipbuilding and ship- 
repairing yards in the country, accepted an 
appointment as general manager of the ship- 
building and structural departments of the 
Caledon Company. In 1929 he was made a 
director of the company, and since 1932 he has 
been chairman of the company. He was 
President of the Shipbuilding Employers’ 
Federation in 1939, and was recently awarded 
the honour of Commander in the Order of 
Orange-Nassau by the Queen of the Netherlands 
for his services during the last war. 


Iron and Steel Scrap 


ANSWERING questions in the House of 
Commons on Monday last, the Minister of 
Supply, Mr. G. R. Strauss, said that generally 
the iron and steel scrap position had improved 
slightly in recent weeks, but the longer term 
outlook remained serious. Accordingly, he 
had decided to appoint a committee of three 
members, drawn from outside Government 
departments and the steel industry, to consider 
and report on what special measures could be 
taken to secure increased supplies. This 
committee, the Minister continued, would 
include Sir Graham Cunningham, who would 
serve as chairman, and who, during the war, 
was Controller-General of Munitions Production 
in the Ministry of Supply ; Lieut.-General Sir 
Kenneth Loch, and Dr. Slade, with Mr. A. F. 
Barnes, of the Iron and Steel Board, as secre- 
tary. On the matter of steel scrap from 
Germany, the Minister said that the uncer- 
tainties of the situation made it impossible 
to think in terms of a target for deliveries, 
but that we were trying to get all we could. 
Two contracts for the delivery of commercial 
scrap had been signed recently, one in January 
for 50,000 tons, and the other a few days ago 
for 100,000 tons. All scrap supplies delivered 
to United Kingdom steelworks, from whatever 
origin, were, the Minister stated, subject to 
the maximum prices laid down in the Control 
of Iron and Steel (No. 60) Scrap Order of 1947. 
The prices averaged about £3 5s. a ton. 


The General Council of British 
Shipping 

Art the annual general meeting of the General 
Council of British Shipping, which includes 
the Chamber of Shipping and the Liverpool 
Ship Owners’ Association, which was held on 
March 4th at Bury Court, St. Mary Axe, 
London, Mr. E. Aubrey Lloyd was elected the 
new chairman and Sir George Christopher and 
Mr. Colin S. Anderson joint vice-chairmen. 
In reviewing the work of the past year the 
retiring chairman, Sir Ernest Murrant, made 
reference to the establishment of the Shipping 
Advisory and Allocation Committee, which 
had been set up by the General Council at the 
request of the Ministry to undertake the 
responsibility of allocating available tonnage 
to the Government’s dry cargo programme 
and generally advise the Minister on the arrange- 
ments to be made, and the steps to be taken in 
order to relate tonnage supplies to Govern- 
ment requirements. Sir Ernest said that in 
the short time which had elapsed since October 
lst last, the’committee had demonstrated its 
ability successfully to carry out its functions. 
The industry, he went on to say, had been, 
and was now, very much concerned about the 
serious delay in. the delivery of new ships, 
and in the repairing of existing ships. On 
various occasions the Council had urged upon 
the Minister the necessity of securing the 
highest allocation of materials and equipment 
for shipbuilding and repairing, so as to put the 
British mercantile marine in a strong competi- 
tive position. This action had been supported 
by the representations to the Admiralty by 
the Shipbuilding Conference, and the Minister 
of Transport by the Classification Societies 


in view of the need for catching up with the 
heavy arrears of surveying work. Sir Ernest 
also reported to the Council on the latest 
position with regard to the proposed establish- 
ment of an inter-governmental consultative 
organisation as a specialised agency of the 
United Nations, now under discussion at the 
maritime conference in Geneva. 


Thames Conservancy Board 


SPEAKING at the meeting of the Thames 
Conservancy Board, on Monday, March 8th, 
Sir Jocelyn Bray, its Chairman, made reference 
to the very low level of the River Thames and 
the springs which feed it. The natural flow of the 
river on Monday, Sir Jocelyn stated, was about 
900,000,000 gallons per day, which was less 
than one-half of the normal flow for March of 
about 2,083,000,000 gallons per day. The flow 
for February was, he said, about 1,900,000,000 
gallons per day, which must be compared with, 
the standard average flow for that month of 
about 2,399,000,000 gallons. During the month 
of January the unusually high rainfall had 
brought the river flow up to the bank-high rate. 
Considering the rainfall over the twelve months 
which ended in February, it was stated that 
this was about 1-4in less than normal. The 
levels of the wells, Sir Jocelyn went on to say, 
were also very low, and it appeared to him that 
the Board could not count on the springs to 
maintain a satisfactory flow in the river. More 
dependence must be placed, he said, upon the 
future rainfall. With a view to securing a per- 
manent and substantial increase in revenue to 
meet higher costs, the Board had decided to 
promote a Parliamentary Bill. At present 
there was an annual deficit of about £101,000, 
which was being met by payments by the 
Metropolitan Water Board of £86,860, local 
authorities £6060 and water undertakings £8860. 
In addition, increases to the statutory maxima 
had been made in tolls and in other river 
charges. 


The Naval Estimates 


In discussing the Naval Estimates for 1948— 
1949 and the Navy Supplementary Estimates 
for 1947-1948, Mr. John Dugdale, the Parlia- 
mentary and Financial Secretary, said in the 
House of Commons, on Monday, March 8th, 
that he was asking this year for a sum of no less 
than £153,000,000, which was a big reduction 
on last year’s Estimate. Many of our ships, he 
went on to say, were immobilised, but it was 
hoped by December this year to have put 
a number of ships once again in commission. 
By that time we should have four battleships, 
three fleet carriers, five light fleet carriers, 
seventeen cruisers, thirty-four submarines, 
fifty-two destroyers and forty-three frigates. 
These ships were quite apart from the Reserve 
Fleet, which played an important part in the 
strength of the fleet. With regard to reserve 
ships, it was hoped to make use of the American 
method of dynamic dehumidification to pre- 
serve ships ready for action. There had, he 
pointed out, been considerable development in 
both frigates and destroyers. So great was that 
improvement that our twenty-four newest 
destroyers had a comparable armament to 
pre-war light cruisers. Other developments 
were in the use of the “snort” device for 
British submarines to take in air for the 
running of engines and providing fresh air for 
the crew when the vessel was submerged to 
periscope depth, and investigations on alter- 
native methods of submarine propulsion, which 
were proceeding satisfactorily. In the debate 
Mr. Winston Churchill voiced the criticism that, 
first, the Admiralty never gave so little fighting 
value for so much money or so many men ; and 
secondly, never was such value as there is so 
ill-presented to the world. In his reply, Mr. A. V. 
Alexander, the Minister of Defence, said that it 
was @ fact that if we required a balanced force 
within one week or ten days from now it could 
be provided. 
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Historic Researches 
No. XXIX—CONDUCTION OF ELECTRICITY THROUGH GASES 


peas the first sixty years of the nine- 
teenth century a very considerable 
measure of success had attended the efforts 
made by physicists to elucidate the pheno- 
mena accompanying the transmission of 
electricity through liquids. Simultaneously 
they had been studying intently its trans- 
mission through gases. On this allied subject 
they accumulated a ponderous array of facts, 
. or alleged facts; but, in spite of the most 
diligent endeavour, these facts remained 
undigested. The many interesting, complex 
and frequently beautiful phenomena which 
their investigations had disclosed seemed to 
baffle explanation. 

To-day we are in a position to understand 
the early workers’ lack of success in the 
exploration of this field. In the first place, 

‘they were embarrassed by the wealth of the 
facts revealed by their experiments. Lacking 
any means of discriminating between which 
of the facts were crucial and which unim- 
portant, they pursued many side issues 
which led them nowhere. In the trans- 
mission of electricity through liquids the 
important facts are self-evident. The most 
important of all, the decomposition of the 
liquid through which the electricity is passing, 
is the most striking. In the transmission of 
electricity through gases the key factor is 
not the remarkable display of colours which 
accompanies the transmission nor the equally 
remarkable manner in which, as the pressure 
of the gas is reduced, the luminous columns 
increase and decrease in length and break up 
into a series of button-shaped discs. It lies, 
unexpectedly, in the yellow-green phosphor- 
escence exhibited at very low pressures by 
the glass walls of the tube containing the gas. 

In the second place the early experi- 
menters were hampered by the deficiencies 
of their experimental equipment. The study 
of the transmission of electricity through 
liquids can be carried out satisfactorily, at 
least in its initial stages, with remarkably 
simple, commonplace laboratory apparatus. 
That is not true in the case of gaseous trans- 
mission. To obtain the very low pressures at 
which the most important and illuminating 
phenomena occur requires a vacuum pump 
of very high efficiency. The pumps available 
to the early experimenters placed a limit on 
their studies. Not until the oil or mercury 
pump had been invented did it become 
possible for physicists to extend their investi- 
gations into the vital region of very low 
pressures. 

In addition, the early experimenters were 
led to confused and discordant results by the 
fact that the gases which they were com- 
pelled to use were in general not chemically 
pure, perfectly dry and wholly free from dust. 
The deficiency in these respects might be 
small by ordinary standards, but in this 
particular field of study great differences of 





* Nos. I, II and III on “ Friction” appeared July 
14, 21 and 28, 1944; Nos. IV, V and VI, on “‘ The Mecha- 
nical Equivalent of Heat,’”’ appeared September 29, 
October 6 and 13, 1944; Nos. VII, VIII and IX, on 
** Electro-Dynamics,” appeared March 9, 16 and 23, 
1945 ; Nos. X, XI and XII, on “‘ The Ether Drift Experi- 
ments,”’ appeared August 3, 10 and 17, 1945; Nos. XIII 
and XIV, on “Specific, Latent and Atomic Heats,” 
appeared December 7 and 14, 1945; Nos. XV, XVI, 
XVII and XVIII, on “‘ Chemical Elements and Atoms,” 
appeared August 2, 9, 16 and 23, 1946; Nos. XIX and 
XX, on “ The Classification of the Elements,” appeared 
September 27 and October 4, 1946; Nos. XXI, XXII, 
XXIII and XXIV, on “ Molecular Physics,” appeared 
March 28, April, 4, 11 and 18, 1947; Nos. XXV, XXVI, 
XXVII and XXVIII, on “Conduction of Electricity 
Through Liquids,”’ appeared October 24 and 31, Novem- 
ber 7 and 14, 1947. 


result can spring from disproportionately 
small differences of condition. Take, for 
example, air as the gas through which, at 
decreasing density, the transmisson of elec- 
tricity is to be studied. If atmospheric air 
is used it will contain the usual small per- 
centage of carbon dioxide. The heavier CO, 
molecules have a slower rate of diffusion 
than the oxygen and nitrogen molecules, and 
therefore as the rarefaction proceeds the pro- 
portion of CO, in the air remaining in the 
tube increases. Hence, while the experiment 
may be begun with air of fair purity as the 
medium in the tube, it may end with a 
medium consisting of a mixture of oxygen, 
nitrogen and carbon dioxide in proportions 
quite materially different from those prevail- 
ing at the start. 

There were several other factors which, 
until they were recognised, led to confusion 
and discordance in the results obtained by the 
early experimenters. Minor, but disconcert- 
ing, differences in the phenomena which they 
observed when they passed electrical dis- 
charges through a gas sealed in a tube arose 
from the fact, unknown to them, that the 
appearances presented were influenced by the 
shape and size of the tube, by the nature, 
size and shape of the electrodes and by the 
magnitude of the current passed through the 

as. 

We might without serious hurt to our 
narrative, and even perhaps with some benefit 
to its ready comprehension, pass over in 
silence the work of all those who during the 
first half of the nineteenth century studied 
the discharge of electricity through gases. 
The results which they obtained were, for the 
reasons we have given, incomplete, con- 
fusing and discordant. But as our object is 
to present a history of the subject and not to 
write a formal textbook on it, it seems to us 
our duty to recall the now largely forgotten 
prologue which ended in the year 1859 and 
not to confine our attention to the crowded 
events of the subsequent period of develop- 
ment. If by so doing we run some risk of 
confusing our readers, we can only plead that 
such confusion will but reproduce that which 
prevailed among the early investigators. 

One of the most striking characteristics of 
“common ”’ electricity as obtained from a 
frictional machine or charged Leyden jar was 
its ability to pass, in the form of a spark, 
across a gap in a conductor. When the 
voltaic cell became available as an alter- 
native source of electricity it was found that 
it, too, could produce a spark across an air 
gap. Further, it was soon discovered that 
the distance which the spark could jump was 
increased by lowering the pressure of the 
surrounding air. In 1821 Sir Humphry 
Davy, using the Royal Institution’s 2000-cell 
battery, drew a luminous arc 4in long between 
charcoal points by gradually separating them 
from initial contact. In an exhausted 
receiver he found that initial contact of the 
points was not necessary, that the arc could 
of its own accord strike across a gap of nearly 
half an inch and that, once formed, it could 
be drawn out to a length of 6in or Tin. 

How did the electricity cross the gap ? 
This natural question provoked much specu- 
lation. An electrical discharge passing 
along a metallic wire did so silently, invisibly 
and without producing, apparently, any per- 
manent change in the material of the wire. 
Further, it showed no detectable hesitation in 
beginning its flow. The wire was said to 
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“conduct ”’ the electricity, but that was 
merely a convenient term applied to an action 
the mechanism of which no one pretended to 
understand. If a liquid were substituted for 
the wire the discharge manifested a notably 
different characteristic. It was again silent 
and again showed no noticeable hesitation in 
beginning its flow. But it was accompanied 
by a remarkable visible effect, the decom. 
position of the liquid into its constituent 
chemical parts. When finally a gas, such as 
air, replaced the liquid the characteristics of 
the discharge changed yet again. It was 
visible in the form of a spark or luminous 
arc—very brilliant in certain circumstances. 
In general it was not silent, but was accom- 
panied by a crackling noise. And it showed 
much hesitation in beginning its flow, 
refusing to start until a considerable amount 
of electrical force had been applied behind it 

It was natural to assume that these 
three widely different modes of discharge 
were, respectively, characteristic of the three 
states of matter. In solids, such as metals, 
the electricity, in some unknown way, 
appeared to flow through the substance with- 
out causing any permanent change in its 
physical or chemical nature. Through 
liquids the discharge passed in a manner the 
mechanism of which could be fairly well 
explained by the chain hypothesis. In gases, 
so it seemed, the electricity did not pass 
through the medium, but, if there were suffi- 
cient power behind it, forcibly thrust. it 
aside. A gas according to this view had the 
nature of a non-conducting blanket or barrier 
which, until a way through it had been 
opened, opposed the passage of the electricity. 

These three modes of discharge became 
known in due course—largely through 
Faraday’s influence—as conductive, electro- 
lytic and disruptive discharge. The terms 
** conductive ’’ and “ electrolytic ” were satis- 
factorily non-committal. They did not 
imply or suggest anything at all about the 
manner in which these two modes of discharge 
occurred, but left it open for subsequent dis- 
covery. In this respect, however, the term 
“ disruptive” was, it is now clear, an 
unfortunate one. It committed physicists 
to a rigid picture of the mechanism by which 
this mode of discharge was effected. Re- 
sponsibility for it rests squarely on Faraday, 
the very man who, earlier, when investigating 
the transmission of electricity through liquids, 
had gone to great pains to invent and use 
terms avowedly designed to be completely 
non-committal. 

The word “disruptive ’’ was no doubt 
good enough in its way to apply to a discharge 
through gas when the discharge took the form 
of a spark or arc. It seemed adequately to 
describe what appeared to be taking place. 
Subsequently, however, it was discovered 
that when the pressure of a gas was reduced 
to a sufficiently low value the electricity 
ceased to pass in the form of a spark ; in its 
place there appeared a more or less steady 
glow of light, commonly of brilliant colour. 
Still later Faraday discovered that under 
certain circumstances the glow was not con- 
tinuous throughout the gap between the elec- 
trodes ; the glow extending from the cathode 
was separated by. a dark space from the glow 
extending from the anode. Nevertheless, he 
persisted in applying the term “ disruptive ” 
to both the glow and the “ dark discharge,” 
in spite of the fact that there was no longer 
any appearance suggesting that the gas was 
suffering disruption. He might have been a 
little doubtful about the glow discharge, but 
the dark discharge, one would think, should 
have struck him as reproducing all the 
features of a conductive discharge. 

Faraday’s action in this matter seems all 
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the more strange when we recall that in 1832, 
during his investigation into the identity of 
the five known forms of electricity, he had 
himself performed an experiment which had 
proved that electricity could cross an air 
gap in a manner which was clearly not dis- 
ruptive. Ona glass rod he wound two copper 
wires AB, to the end of each of which a fine 
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FARADAY’S EXPERIMENT OF 1832 
platinum wire was soldered. The platinum 
wires were bent away from the rod and their 
ends brought close together, but not quite 
touching as at C. The wire A was connected 
to the positive pole of a voltaic battery con- 
sisting of twenty pairs of 4in square plates. 
The wire B was led to a very sensitive electro- 
chemical detector of current. This detector 
consisted of a glass plate supporting a piece 
of tinfoil D and a strip of filter paper E soaked 
in a solution of iodide of potassium. The tin- 
foil was in contact with the wire B and the 
paper strip with the negative pole of the 
battery. Contact between the tinfoil and 
the paper strip was established by a remov- 
able bridge piece formed of bent platinum 
wire. Passage of any current would be indi- 
cated by the staining of the paper resulting 
from the liberation of iodine at the point of 
contact with the bridge piece. 

With the apparatus set up as described 
and connected to the battery no trace of the 
passage of an electric current was noticed. 
But when the flame of a spirit lamp was 
applied to the ends of the wires at C so as to 
raise them to a bright red heat iodine soon 
appeared on the detecting paper. The 
decomposition ceased as soon as the source of 
heat was withdrawn. When the temperature 
at the gap was raised still further with the 
aid of a blow lamp the decomposition became 
more marked. It also took place more freely 
when the power of the battery was increased. 

In this experiment the characteristic signs 
associated with a “disruptive ”’ discharge 
were completely absent. Any suggestion that 
the discharge might be of the “ electrolytic ”’ 
type, hitherto regarded as confined to liquids, 
was ruled: out by the fact that the medium 
through which the electricity passed, the air 
in the gap, was not a chemical compound and 
was therefore incapable of undergoing the 
chemical decomposition invariably exhibited 
during electrolytic discharge. There was 
therefore no reason to regard the discharge 
as being other than what it outwardly 
seemed to be, namely, of the “‘ conductive ” 
type. It followed, therefore, that air, while 
it could behave in the manner postulated for 
a disruptive discharge, could also, when 
heated sufficiently, act as a true conductor 
of electricity. 

Faraday himself seems, at least at first, 
to have accepted the experiment as demon- 
strating the electrical conductivity of heated 
air. Later, in 1838, he realised it was not 
wholly conclusive. He knew that the 


medium in the gap was not pure heated air, 
but that it consisted largely, if not entirely, 
of the products of combustion from the 
spirit lamp, carbonaceous particles and water 
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vapour. He therefore came to the conclusion 
that the passage of the electricity across the 
gap might represent a fourth mode of dis- 
charge, which he named the “ convective ” 
and which depended upon the ability of 
particles of matter to acquire electrical 
charges and by their motion from one point 
to another to simulate the flow of a current. 
This theory harmonised well with the 
observed fact that the current ceased as soon 
as the lamp was withdrawn. It stopped 
because the supply of the transporting 
particles stopped. 

There were thus, according to Faraday, 
four different modes of electrical discharge, 
the conductive, electrolytic, disruptive and 
convective. The experiment we have de- 
scribed proved that electricity could cross an 
air gap ina manner which was either con- 
ductive or convective and which certainly 
did not resemble the disruptive mode asso- 
ciated with the spark form of passage. Yet, 
as we have said, when he came to consider the 
glow and dark discharges in a gas at low 
pressure he labelled them “ disruptive.” 
Had he forgotten his own earlier experi- 
ment ? It is possible that he had. By 1838 
he was feeling greatly the strain of his long 
years of indefatigable devotion to scientific 
research and was complaining of his loss of 
memory. In the summer of 1840 he suffered 
a breakdown in his health, which compelled 
him to cease active work until 1844. It is, 
however, only fair to say that there may be 
another explanation of Faraday’s seeming 
irrationality in this matter. Although he 
divided electrical discharges into four modes 
he does not seem to have troubled himself 
greatly to distinguish with precision between 
them. Just as he had doubted the alleged 
existence of five different kinds of electricity, 
so, too, there is evidence that he really 
doubted the existence of four different modes 
of electrical discharge. He foresaw the possi- 
bility that further discovery might show the 
different modes of discharge to be less dis- 
tinct fundamentally than they appeared to 
be on the surface. ‘‘ Hereafter, perhaps,”’ he 
wrote in 1838, “ all these modes may appear 
as the result of one common principle.” It 
can now be said that subsequent, discovery 
has more than confirmed the truth of that 
inspired guess. 

Another experiment performed by Faraday 
deserves to be mentioned, less perhaps for the 
sake of what it revealed than as an illustration 
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of the perplexity which beset the early 
investigators in their efforts to understand 
their observations. Faraday’s prime object 
in this experiment was to obtain some 
measure of the resistance offered by different 
gases at atmospheric pressure to the passage 
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of a disruptive spark discharge. A glass 
vessel was closed top and bottom by brass 
plates. The upper plate was provided with 
a stuffing-box, within which there could slide 
a rod ending in a brass balls. The lower plate 
was connected to a foot piece containing a 
stop cock and carried a second brass ball 1. 
A second pair of brass balls S and L were 
mounted on rods which could slide through 
the ends of two insulating arms. An insu- 
lated conductor n was provided and could be 
rendered either positive or negative from an 
electrical machine. This conductor was 
electrically connected to the balls s and 8 in 
the manner shown. The balls / and L were 
connected to a discharging train. The dis- 
charge was thus provided with two alter- 
native paths, an external one through air 
across the gap wu and an internal one through 
the gas under study across the gap v. Before 
the gas was allowed to enter the glass vessel 
it was dried by means of fused calcium 
chloride. 

Faraday’s intention was to measure the 
relative resistance to discharge through the 
gas in the vessel by observing the setting of 
the balls at which the discharge just pre- 
ferred the gas gap v to the air gap wu. He 
expected to find the critical setting sharply 
defined. What he actually found was that 
in every case there was a considerable range 
over which the discharge chose its path in an 
apparently random manner. For example, 
with air itself in the vessel and the gap v kept 
constant at 0-62in the discharge would some- 
times select the gap v and sometimes the 
gap u over a range from u=—0-56 to u=0-79. 
Outside this range the discharge always 
selected one of the gaps in preference to the 
other, but within it its choice seemed to be 
governed by no law. The mean value of the 
range, it was true, was the same as the fixed 
value of the gap v, but it was certainly dis- 
concerting to find that within the range the 
discharge would sometimes prefer the longer 
of the two gaps offered it. 

It was also found that with any one gas in 
the vessel the range of uncertainty—and its 
mean value as well—was always much greater 
when the balls s and S were electrified posi- 
tively than when they were electrified nega- 
tively. Further, the results obtained on one 
trial were never repeated on a second similar 
trial. To illustrate these points we give 
Faraday’s results for hydrogen. 


Results for Hydrogen 
Gap v constant at 0-62in 

















s and §S positive sand 8S 
negative 
First trial |Second trial 
Smallest value of u 0-30 0-23 0-25 
Greatest value of u 0-44 0-57 0-30 
Range ... «. «. 0-14 0-34 0-05 
Mean value of range 0-37 0-40 0-275 





Faraday was undoubtedly perplexed by 
the outcome of this experiment. He expressed 
the view that some of the observed facts 
might in part be explained by the presence of 
dust particles in the air within the gap u or 
by “a variable charged condition of the 
surface of the glass vessel.” He suspected 
that the linear dimension of either gap was 
not a true measure of the length of the path 
followed by the discharge. That path, he 
thought, was not straight, but zigzag. 

A minor phenomenon—or so he thought it 
to be—which he had observed in the course of 
his experiment led him to another inspired 
guess. When a spark had passed at either 
gap there appeared to be a tendency for 
succeeding sparks to choose the same gap, 
“‘as if a preparation had been made for the 
passing of the latter sparks.” This effect, he 
thought, might in part be produced by the 
warming of the air or gas by the first spark, 


250 


or by the presence of dust or “in part to 
something unperceived as yet in the circum- 
stances of discharge.” 

Some at least of the anomalous features of 
this experiment were undoubtedly intro- 
duced by Faraday himself. Why he chose 
four balls all of different size must remain a 
mystery. He was certainly aware of the fact 
that the size and shape of the ends of a spark 
gap exercise a decided influence on their dis- 
charging capacity. Again, he failed to note 
the barometric pressure when he carried out 
the different trials. Yet he knew quite well 
that spark discharge through a gas was 
materially affected by the pressure of the gas. 
It would, however, be idle to discuss the 
experiment further. It established only one 
fact with certainty. Different gases opposed 
different resistance to the passage through 
them of spark discharges. 

We have said that Faraday was aware of 
the effect exerted by the pressure of a gas on 
its ability to pass a spark discharge. He 
knew the general nature of that effect from 
Davy’s experiments on the subject made in 
1821, which we have already mentioned. He 
also possessed a full knowledge of the more 
detailed results which Snow Harris had 

‘published in 1834. Harris had devised his 
“unit jar,” a miniature Leyden jar, which, 
when connected between a full-sized jar or 
battery and an electrical machine, indicated, 
by the number of times it discharged, the 
amount of electricity passed by the machine 
into the battery. By means of this unit jar 
he measured the quantity of electricity 
required to produce a spark discharge in air. 
He found that the amount varied in exact 
proportion with the distance between the 
discharging points, the pressure of the air 
being kept constant. When the gap was kept 
constant and the pressure of the air was 
varied the amount of electricity required to 
produce a spark discharge varied in exact 
proportion with the air pressure. Thus, if the 
length of the gap were doubled and the air 
pressure were halved the amount of elec- 
tricity required remained unaltered. Harris 
also found that the amount was not affected 
by alteration in the temperature per se of 
the air. Any impression to the contrary was 
to be accounted fundamentally a pressure 
effect ; the heating of the air lowered its 
density. Modern research shows that Harris’s 
findings are approximately true at. low 
voltages. 

Others who contributed experimental facts 
to the early store of knowledge concerning 
the transmission of electricity through gases 
included Van Marum and Wheatstone. Van 
Marum studied the appearance presented by 
spark discharges in different gases at atmo- 
spheric pressure. In hydrogen they had a 
fine crimson colour and were accompanied by 
little sound. In nitrogen they were bluish or 
purple and “remarkably sonorous.” In 
carbon dioxide they were greenish and much 
longer than in air. In coal gas the spark: was 
sometimes green, sometimes red, sometimes 
partly green and partly red and sometimes 
showing sharply marked black bands. 

Wheatstone turned his attention to brush 
discharges as distinct from spark discharges. 
A brush discharge can be described as a 
persistent appearance at the end of a charged 
conductor as distinct from a momentary 
spark passing across a gap between two con- 
ductors. According to Faraday, a brush was 
a direct discharge from the conductor to the 
particles of the immediately surrounding air 
or other gas. Wheatstone showed that a 
brush discharge was not continuous as it 
appeared to be, but consisted of a rapid 
succession of intermittent discharges. Fara- 
day, following Wheatstone’s lead, developed 
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a method of looking at the brush with his 
unaided eye in a manner which virtually gave 
him stroboscopic vision. He succeeded in 
resolving the general brush into a number of 
elementary brushes, each of which, he con- 
tended, was practically instantaneous and 
was one of a succession of elementary dis- 
charges between the conductor and the air 
particles. 

Faraday passed on to study the character 
of brush discharges in different gases and the 
manner in which they responded to reduction 
in pressure of the gas. For this purpose he 
had of necessity to enclose the gas in a glass 
vessel which contained two conductors. 
When the points of the conductors were 
sufficiently far apart to avoid the passage of 
the electricity across the gap in the form of a 
spark he found that he could obtain a brush 
discharge at the positive terminal. In 
different gases the brush differed greatly in 
colour, dimensions and the ease with which it 
could be produced. When the pressure was 
reduced the brush gradually disappeared and 
was replaced by a steady flamelike glow. 
This glow extended from both terminals, but 
was always interrupted somewhere near the 
middle of its length by a dark region, the 
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region of the “‘ dark discharge ”’ previously 
mentioned. . 

Here we must close our account of the 
preliminary period in the study of the trans. 
mission of electricity through gases. Much 
had been discovered, but the knowledge 
acquired was chaotic and _ indigestible. 
Although it was not evident to the physicisis 
of the time, further progress depend :d upon 
improvements in the experimental equip- 
ment which they were employing, particu- 
larly upon improvements in their vacuum 


‘pumps. Faraday had carried the subject to 


a point at which, given such better equip- 
ment, a vast field of research and discovery 
might have been opened to him. As it was, 
when, in 1844, he resumed his scientific 
researches, following the breakdown in his 
health, he concentrated his attention on an 
entirely new subject, the relationship of 
magnetism and electricity to optical pheno- 
mena. He obtained some remarkable results, 
which later led Clerk Maxwell to the develop- 
ment of his electro-magnetic theory of light 
Faraday’s pursuit of this new subject seems 
to have deflected his interest away from the 
transmission of electricity through gases. He 
never returned to it. 


(To be continued) 


Diesel-Electric Paddle Car Ferry 
** Farringford ”’ 


By G. W. TRIPP, O.B.E., F.C.G.I., M.1L.C.E. 


OR some time before the war the motor- 

car traffic between the mainland and the 
Isle of Wight had assumed such proportions 
that the Southern Railway decided that the 
towing of barges no longer met requirements, 
and the interesting car ferry, the “ Lyming- 
ton,”’ was put in service in 1938. This vessel 
was the first to be fitted with Voith-Schneider 
propellers, as far as this country is con- 
cerned, and she became known locally as the 


boat—and the “ Farringford ’’ was launched 
in March, 1947, and was completed early in 
1948. That the company was fully justified 
in the venture would appear from the fact 
that the number of passengers travelling by 
this route in 1947 was 60 per cent in excess 
of those carried in 1938, whereas the number 
of cars which crossed by this route increased 
by no less than 600 per cent. While the 
“Lymington” can accommodate 400 
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“crab boat,” on account of her being able 
to move sideways without any forward 
movement. She maintained the service 
between Lymington and Yarmouth through 
the whole of the war périod. 

After the war, the railway company, 
appreciating the fact that more people than 
ever would be likely to be taking their cars 
across, decided to build a larger vessel, and 
accordingly placed an order with William 
Denny and Brothers, Ltd., for a vessel of an 
entirely new type—a diesel-electric paddle 


passengers and twenty cars, the newer 
vessel can take 320 passengers and thirty- 
two cars, or 800 passengers without cars. 
The “ Farringford ”’ has a length of 178ft 
and a breadth of 49ft 6in, compared with 
132-2ft and 26-1ft respectively of her prede- 
cessor. The gross tonnage is 489, while that 
of the “ Lymington ”’ is 275. 

It will be seen from the illustration above 
that the vessel is a double-ender, fitted with 
hinged gangways at each end of the car 
deck, so that vehicles can be driven on and 
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off without turning, and there is enough 
headroom under the wheelhouse to enable a 
double-deck omnibus to pass under. From 
the passengers’ point of view this necessi- 
tates the virtual division of the vessel into 
the equivalent of two boats, saloons, bars, 
&c., being situated on both sides of the car 
deck, but the lounges are comfortable and 
adequate, and a marked advance on all that 
‘has preceded them. The general arrange- 
ment can be readily appreciated from the 
illustration given. 

The vessel is propelled by two inde- 
pendent paddle wheels and is electrically 
driven, and bridge controlled. While the 
paddles, their feathering gear and the chain 
drive between motor and paddle shaft were 
manufactured by the builders, the English 
Electric Company, Ltd., was responsible for 
the main diesel engines, the generators, the 
propelling motors, the switchgear and bridge 
control apparatus. The main engines are 
six-cylinder units with a bore of 10in and a 
stroke of 12in, operating on the single-acting, 
four-stroke principle, and designed to develop 
420 b.h.p. when running at 650 r.p.m., the 
general service conditions. When necessary, 
the output can be increased to 500 b.h.p. at 


700 r.p.m. The speed is 10-5 knots. To 
facilitate major overhauls a portion of the 
deck above each main engine is made 
removable, but it is not necessary to remove 
it when dealing with inlet and exhaust 
valves, or other parts which need regular 
attention, and, indeed, complete cylinder 
heads can be removed and replaced without 
disturbing the deck. The lubrication of each 
engine is effected by a mechanically driven 
gear type pump drawing oil from the sump 
and delivering it through a strainer and oil 
cooler to a main supply pipe line inside the 
crank case, the oil condition being main- 
tained by “ Stream-Line ”’ filters, through 
which a portion of the oil is continuously by- 
passed. 

Each of the two main generators has an 
output of 225kW at 650 r.p.m., or 285kW at 
700 r.p.m. The two generators and two 
motors are all arranged in one continuous 
series circuit so that both paddles can, if 
necessary, be driven by one engine. A some- 
what unusual feature of the engine-generator 
assembly is the employment of a three-point 
support system, in which engine and gene- 
rator are built as a single unit, flanged and 
bolted together. The engine bed-plate is 


made sufficiently robust to provide rigidity, 
and the connection to the ship’s seating is 
through three special mountings which allow 
a certain amount of movement. 

The paddle revolutions are 40 p.m., the 
chain drive from the motor giving a 6 to 1 
reduction. Each electric motor has a 
rating of 275 b.h.p. Control of propelling 
motors is carried out on the Ward Leonard 
system, each paddle being independently 
controllable, both as regards speed and 
direction of rotation. The bridge telegraphs 
are connected electrically to the control 
cubicle in the engine-room, giving an option 
of either engine-room control or direct bridge 
control. A system of lamps is incorporated 
in the control panel to indicate the position 
of bridge telegraphs when on engine-room 
control, while a reply system gives automatic 
bridge indication of the carrying out of 
orders, irrespective of whether engine-room 
or bridge control is in operation. 

The propulsion motors and generators 
obtain their excitation current directly from 
the ship’s 220-V d.c. auxiliary supply, which 
comes from two 60-kW generators mounted 
on top of, and chain driven by, the main pro- 
pulsion generators. For standby purposes 
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there is a Gardner diesel engine driving a 
60-kW Lancashire Dynamo and Crypto 
generator. 

During a demonstration run her maneuvr- 
ability was obvious, and the vessel swung 
round on her own axis without forward 
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antly proved by her sailing from the Clyde 
to Southampton under her own power and 
encountering severe gales, which necessitated 
seeking shelter at Belfast, Dun Laoghaire 
and St. Ives, but she made the passage without 
any mishap. She should prove a valuable 
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movement, while she covered a very short 
distance when reversing from full speed 
ahead to astern. These features will be of 
incalculable value in the narrow and shallow 
waters of the Lymington River. Her 
staunchness and seaworthiness were abund- 
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acquisition to her new owners, British Rail- 
ways, Southern Region, and her regular duties 
began on Thursday, March 4th. The author’s 
thanks are due to Mr. R. P. Biddle, C.B.E., 
docks and marine manager, Southampton, 
for the facilities so readily afforded him. 


London Transport Trolleybuses 


N 1931 the London United Tramways Com- 

pany converted to trolleybus operation the 
tramways operating through Kingston from 
Wimbledon to Hampton Court and Tolworth to 
Twickenham. The success which attended the 
conversion made it the forerunner of by far the 
largest and most successful trolleybus under- 
taking in the world. The initial fleet of sixty 
vehicles, with a seating capacity of fifty-six 
passengers each, rapidly expanded and served 
many parts of London, until the total reached 
1764 vehicles, of which well over 1600 are of the 
seventy-seater type. 

The original trolleybuses placed in service 
nearly seventeen years ago will shortly be 
replaced by new vehicles designated class 
“*Q/1,” 8ft in width and 30ft long. They will be 
the first with the recently permitted increased 
width of 8ft to be built for London Transport, 
excepting forty-three vehicles of this width, 
constructed for Durban and Johannesburg, 
which were taken over by the London Passenger 
Transport Board in 1941 to 1943. The addi- 
tional 6in in width adds very considerably to 
the comfort of the passenger, in that not only 
is greater width allowed for seating, but the 
width of the gangway is also increased. A 
further concession by the Ministry has made it 
possible to provide a larger platform, enabling 
the conductor to stand underneath the staircase, 
thereby giving unimpeded entrance and exit 
to and from the lower and upper saloons. Such 
a platform and the extra width of the vehicle 
render practicable a staircase with an additional 
step, allowing easier ascent to the upper deck. 
In order to give the passengers better vision 
the pillar spacing has been increased to permit 


the fitting of wider windows, which are equipped 
with a new winding mechanism. 

The new trolleybuses, illustrated herewith, 
are provided with 35-V lighting, the current 
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design ensures sparkless commutation at «|| 


load variations and also under conditions .f 


fluctuating supply voltage. The trolleybusos 
being displaced were equipped for high-tensio, 
lighting and compared unfavourably with the 
remainder of the fleet, the fluctuation in t!.> 
intensity of illumination being a constant sour 
of complaint. All London Transport trolle, 
buses will now be equipped with low-tensic 
lighting and, with the exception of the ex Sout! 
African vehicles, with battery manceuvrin 
also. The batteries are of the N.I.F.E. nick: 
cadmium ‘‘L.S8.5”’ type of 52-ampere-hour capa. 
city and are housed under the staircase. TT! 
two batteries are connected in series for tracti: 
purposes and in parallel for lighting. 

All-metal bodies for the vehicles are bei: 
built by Metropolitan Cammell Weyman: 
Motor Bodies, Ltd., and the chassis are bei: 
supplied by British United Traction, Ltd. Th: 
are of the six-wheel type, resulting, it is claime:i 
in improved springing, as compared with thu 
two-axle design, and at the same time givin 
additional width between the facing seats «| 
the lower deck and providing more space for 
standing passengers and movement generally 

To overcome the many disadvantages of th: 
orthodox torque blade design, torque reaction 
loads are taken up by a radius rod linkage 
between the axle housings and the chassis side 
member. This method of absorbing the torqu: 
reaction is said to improve the road adhesion 
characteristic when accelerating or braking. 
Observations with an experimental bogie point 
to increased tyre life being obtained. 

Centre-point steering has been provided, 
which should be of great assistance to the driver. 
The design of the pedals and housing for the 
hand brake lever should further add to his 
comfort. Insufficient attention has hitherto 
been given to the hand brake lever mechanism, 
which has generally been exposed. A double- 
toothed pawl and wider rack have been pro- 
vided and dirt and stones thrown up by the 
wheel excluded by a suitable guard, shown in 
one of the illustrations, which also acts as a 
draught excluder. 

The trolleybuses are equipped with pedal- 
operated electric and air brakes, supplied by the 
Westinghouse Brake and Signal Company, 
Ltd. The compressor is of 5 cubic feet capacity, 
the governor cutting in and out at 70 1b and 
90 lb per square inch, respectively. The com- 
pressor motor is continuously rated and _ is 
manufactured by the English Electric Company, 
Ltd. The air brakes have complete equalisation, 
in that the shoes on each of the six drums are 
operated by independent cylinders. A visual 
and audible low-pressure air alarm has been 
installed, whereby, if the air drops to a pressure 
of 50 lb per square inch and the compressor fails 
automatically to restore the pressure, the driver 
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being supplied by a slow-speed Metropolitan - 
Vickers-C.A.V. motor generator silent in opera- 
tion. A modified form of motor field pole 


has ample notice to enable him to stop with 
safety. An improved brake drum section to 
lessen distortion and the provision of high-lift 
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cams Will, it is anticipated, considerably lessen 
maintenance work and possible causes of delay. 

Automatic lubrication from a Tecalemit 
pump, belt driven from the traction motor, with 
jndividual adjustment to each unit, is provided, 
tiiereby ensuring the right amount of lubrica- 
tion, directly proportional to the mileage, and 
applied under conditions ensuring the oil getting 
at the bearing surfaces when the vehicle is in 
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failure or a renewal of any part and it is antici- 
pated that on this equipment contactor tips 
will give a further six months’ satisfactory 
service. 

Improvements have been introduced in the 
trolley equipment, including a head with a 
longer carbon collector to give increased life, a 
better fixing of the shoe, an equalising gear for 
the tension springs and a new type of shock 
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motion, and not merely trickling through the 
spaces where the clearance is greatest, which 
frequently occurs when lubricated at rest. 

The traction motor, designed and manu- 
factured by the Metropolitan-Vickers Electrical 
Company, Ltd., follows on experience gained 
with their ‘* 206” type machine, which has 
given London Transport 500 million miles of 
practically trouble-free service. Various im- 
provements have been incorporated, including 
floodproofing and a re-designed fan giving 
improved cooling. The motor is of the non- 
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regenerative type and wound for stabilised 
rheostatic braking. 

Control equipment has been supplied by the 
English Electric Company, Ltd. The master 
controller is cam operated, all contact faces 
being of silver to ensure reliability. Copper 
faces are liable to give trouble as a result of 
oxidation. The main contactors are robust, 
with armature bearings of the ‘“ Oilite ” type, 
resiliently mounted. The are chutes are of 
simple design and of robust material, which is 
claimed to be practically unbreakable with 
normal usage. All contactor coils are fitted 
with silico-carbide voltage suppressors, which 
are said to eliminate failures of insulation from 
inductive voltage peaks. Dustproof cabinets 
house the whole of the control equipment. 

A sample equipment is stated to have been in 
service for more than twelve months without 
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absorber, all of which, it is anticipated, will add 
to the high degree of reliability which will be 
obtained from the latest addition to the fleet of 
the London Transport Executive. 


— 
Proposed Rationing of 
Electricity 
THE Minister of Fuel and Power, Mr. 


Gaitskell, has announced that, as a further step 
to spread the demand for domestic and non- 
industriai electricity supplies, he has appointed 
a committee under the chairmanship of Sir 
Andrew Clow to examine and report within 
three months on the following matters :—The 
practicability of installing any instrument 
by means of which maximum demand and 
consumption at different times of the day by 
domestic and non-industrial consumers may 
be measured and controlled, and the possibility 
of securing a reduction of the peak demand on 
the electricity supply system either by the 
use of any such instruments, or by alterations 
in the tariff for domestic and non-industrial 
consumers, or by a combination of these 
methods. The members of the committee are 
as follows:—Dr. P. Dunsheath, of Henley’s 
Telegraph Works Company, Ltd.; Mr. R. J. 
Edwards, of the London School of Economics ; 
Mr. J. W. Leach, Chief Engineer of the London 
Area Electricity Board; Mrs. G. R. Lewis, 
W.V.S.; Mr. J. D. Peattie, Deputy Chief Engi- 
neer (Transmission), the British Electricity 
Authority ; Mr. W. Dickson Scott, formerly 
assistant managing director of Selfridges, Ltd.; 
Mr. E. J. Taylor, of the T.U.C.; Mr. F. R. 
Unwin, of the General Electric Company, Ltd.; 
and Mr. E. R. Wilkinson, Commercial Manager 
of the British Electricity Authority. 
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All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 

ELECTRICITY SUPPLY INTAKE ARRANGE- 
MENTS FOR FLATS AND. OTHER MULTI- 
OCCUPIER BUILDINGS 

Code 322,102. This draft Code of Practice; 
issued for comment, has been prepared by a com- 
mittee convened by the Institution of Electrical 
Engineers. Initially it sets out definitions of terms 
in use throughout the code, lists relevant British 
Standards, and brings to notice the need for liaison 
between the building designer, contracting parties 
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and owner in considering the selection of the type 
of installation and the arrangement of equipment. 
Reference is made to alternative systems of service 
through an external system of low or medium- 
voltage mains or through a transformer sub-station 
external to or installed in the building, and there 
are recommendations as to the arrangements 
necessary for these systems. Particular attention 
is given to the questions of location, design and 
equipment in the case of the transformer sub-station 
installed in the building. Details are given of sizes, 
types and finishes of vertical ducts or chases required 
for rising mains. A list of the various types of 
systems available, to which the rising electricity 
conductors should conform, is included, with 
advice on the choice of systems and sizes of con- 
ductors to be installed under varying conditions. 
Full information on the selection of distribution 
fuse boards and design features allied thereto is 
outlined, and recommended types of lateral con- 
ductors between floor distribution boards and 
consumers and supply controls are given. Com- 
ments, which are invited and welcomed, should be 
submitted by March 24, 1948. Price 2s. post free. 





CONCRETE FLOORS AND ROOFS 

Draft British Standard Code of Practice 114,100, 
entitled ‘‘ Concrete Floors and Roofs,” being part 
of the main code 114 (“‘ Structural use of Normal 
Reinforced Concrete in Building ’’), has been issued 
for comment. It has been prepared on behalf of 
the Codes of Practice Committee by a committee 
eonvened by the Institution of Structural Engi- 
neers. The code deals fully with design considera- 
tions in the construction of suspended floors, 
roofs and stair slabs of all the normal types of 
reinforced concrete design, and five sub-codes 
included deal specifically with the more particu- 
larised forms of construction. Full information 
is given upon exchanges of information advisable 
between interested parties before and during 
construction and attention is paid to the bearing 
of this matter upon the time schedule. Recommen- 
dations are made concerning the aggregates for 
concrete and the selection of material for form- 
work. 

The design section includes detailed rules for the 
bending moments in floor panels supported on 
four sides with various edge conditions, and some 
guidance on the effect of concentrated loads. 
Particular attention is paid in the workmanship 
section to formwork construction, erection and 
stripping. Further details, according to the types 
of construction indicated by their titles, are given 
in the five other sub-codes included in this one 
document :— 

114,101 ‘* Floors and Roofs of Solid Reinforced 
Concrete Construction.” 

114,102 “Floors and Roofs of Flat Slab Con- 
struction.” 

114,103 ‘* Floors and Roofs of Ribbed Construc- 
tion.” 

114,104 ** Floors and Roofs of Pre-cast Con- 
crete.” 

114,105 ‘‘ Floors and Roofs of Filler Concrete 
Slab Construction with or without Self Centering 
Hollow Clay Blocks.” 

Comments are invited and will be welcomed by 
the Codes of Practice Committee. They should 
be forwarded by January 13, 1948. It is to be 
observed that the codes are in draft and are subject 
to amendment before final publication. Price 6s. 6d. 
post free. 





PERFORMANCE TEST FOR PROTECTIVE 
SCHEMES EMBRACING STOVING PAINTS 
No. 1391: 1947. The British Standards Insti- 

tution has recently published a provisional British 

Standard for Performance Test for protective 

schemes embracing stoving paints used for the pro- 

tection of light-gauge steel and wrought iron 
against corrosion, B.S. 1391. This provisional 
specification provides the method of testing the 
performance of protective schemes under corrosive 
conditions to determine whether a desired standard 
is reached. The scope is at present limited to pro- 
tective schemes in which a stoved paint finish is 
applied over - metal-coated and/or phosphated 
steel, and is concerned with such schemes up to 
including the first coat of paint. The test is made 
on special test specimens, or in a modified form on 
the actual articles, 4nd provision is made that the 
test specimens shall be subjected to a standard form 
of damage before they undergo test. Details are 
included of the preparation of the test specimens, 
the method of conducting the test and the standard 
of performance required. The specification has 
deliberately been made provisional, and its issue 
is intended to lead to the accumulation of experience 
as to its applicability. It is proposed to issue a 
questionnaire within twelve months, requesting 
those who have had occasion to use the test to 
give information regarding their experience. Users 
who may feel able to collaborate in this way are 
requested to communicate with the British 
Standards Institution.—Price 2s. 6d. post free. 
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Aluminium Span for Railway Bridge 


LUMINIUM alloys were first used as a 

material for bridge construction in 1933, 
when the steel and wood floor of the Smithfield 
Street bridge, Pittsburgh, U.S.A., was replaced 
with aluminium alloy flooring. The use of 
aluminium reduced the weight to one-half and 
so permitted the foundations and steel trusses 
to bear the increased loads of modern street 
traffic. This aluminium floor is still in use, 
although exposed to a corrosive industrial 
atmosphere. 

For many years engineers have carefully 
studied aluminium alloys with a view to taking 
advantage of the light weight and high resist- 
ance to corrosion. During the 1914-18 war 
heat-treated aluminium alloys of strengths 
comparable to*steel were produced for the first 
time and subsequent researches have resulted 
in materials having greater resistance to 
corrosion owing to heat-treatments, changes in 
composition and- the development of alclad 
products. During the same period the price of 
aluminium has been considerably reduced and 
the sizes of plates, rivets and various shapes 
have been increased to a stage where satis- 
factory use for major construction is possible. 

The latest development in the use of alumi- 
nium alloys for bridge construction is .the 
installation of two all-aluminium deck plate 
girders to form one 100ft span of a seven-span 
railway bridge over the Grasse River, Massena, 
N.Y., U.S.A. This bridge consists of one 90ft 
span, four of 100ft and two of 75ft. Three of 
the 100ft spans are of steel and one of alumi- 
nium alloy, and alli are identical in length and 
design requirements, so providing a comparison 
between aluminium and steel for bridge 
construction for heavy railway service. The 
complete 100ft alloy span weighs 53,000 lb, as 
against a comparable weight of 128,000 lb for a 
steel span. 

The construction of the aluminium span was 
carried out in the usual construction shop, 
using the plant and procedure normal for steel 
structures. The changes from steél practice 
were negligible except for riveting. With the 
exception of 116 rivets for the cross frame tie 
to the girders all rivets were driven cold by air 
ram squeeze riveters. These cold rivets were 
gin diameter and made of A 17S-T aluminium 
alloy, impact extruded with a high button 
head and giving an ultimate shearing strength 
of 33,000 lb per square inch. The rivets used 
where lack of space prevented the use of the air 
ram were made of 53 S-W alloy and driven hot 
with pneumatic hammers. These rivets were 
heated to 1030 deg. to 1050 deg. Fah. and 
developed their strength by quenching through 
contact with the cold tools and metal. The 
rivets are readily heated and give an ultimate 
shearing strength of about 24,000 Ib per square 
inch. The 14 8-T aluminium alloy is easy to 
work, can be produced in uniform condition and 
has the following mechanical properties :— 


Ultimate tensile strength 70,000 Ib per square inch 
Tensile yield strength (set— 0-2 

per cent) : . - 60,000 Ib per square inch 
Elongation in 2in specimen... 13 per cent 
Brinell hardness (500kg load, 

10mm ball) ~~ 135 
Modulus of elasticity 10,600,000 
Shearing strength, ultimate... 42,000 lb per square inch 
Minimum guaranteed yield 

strength (platesandshapes) 50,000 lb per square inch 
Weight percubicinch ...  . 0-101 Ib 
Coefficient of expansion per 

deg. Fah. (in range —50 

deg. to 150 deg.) 0-0000125 

The plate material is a protected type with a 
thin coating of pure aluminium rolled integrally 
with the alloy to increase corrosion resistance. 
This process, which is known as “ Alcladding,” 
provides that an outer layer of 5 per cent of the 
thickness of the finished plate is pure alumi- 
nium or a suitable alloy. At the time the bridge 
design was begun aluminium plates from 
148-T alloy had not been made in widths of 
120in, but trials resulted in plates 120in wide 
by #in thick by 26ft long being made with 
satisfactory flatness and physical properties. 


In order not to exceed 26ft for the plates three 
vertical web splices were used. In deciding the 
thickness of the web plate the question of using 
longitudinal stiffeners was considered and a 
120in by jin web plate with one longitudinal 
stiffener was adopted. The angles, tees and 
fillers used were all of the 148-T alloy. Each 
flange consisted of two angles, 8in by 6in by 
gin, and two cover plates, 14in by fin. Two 
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spacing is somewhat closer with aluminium tha 
steel owing to lower shearing strength. Coy). 
sideration of the live load deflection indicat «. 
that this will be much greater with aluminiu: 
than steel owing to the modulus of elasticity 
ratio of about 1 to 3, but some of the difference 
is overcome by a greater depth of the aluminium 
girder. The expansion of aluminium is about 
twice that of steel. With the 100ft aluminiuin 
span a 13}in high rocker was used and designed 
so that the span can move 2in either way fro: 
plumb. The rocker was set to be plumb at 1(() 
deg. Fah. by moving it out of plumb fin for ever, 
8} deg. Fah. the temperature differed from 10) 
deg. Fah. 

The Grasse River span, owing to its liglii 





CRANE SWINGING ALUMINIUM SPAN INTO PLACE 


top cover plates extend the full length of the 
girder to give uniform bearing for ties and to 
provide increased strength over the web and 
flange splices. A table below gives a com- 
parison of the members of the aluminium and 
steel spans. 


Comparative Design Data 


Aluminium Steel 





Maximum shear: | | 
Dead load, lb... .. 27,500 | 48,000 








Live load, Ib 220,300 221,200 
Impact load (55-5 per 

cent of L.L.) ... 122,300 120,100 

370,100 389,300 
Gross area of web plate | 120x jin=90 | 108 x fin=54 
square inch | square inch 

Section modulus avail- 

oe i ee ee ee 4542 5642 
Section modulus re - 

quites.- 4... >. oa 4495 5615 


Four 5 x 34x }| Four 6x} 


End stiffener, angles whe 
Two 5x 34x %| Two 6x4x} 


Int’l stiffener, angles ... 














Horiz. stiffener, angle...| One 5x 34x 3 None 
Top laterals . One 8x6at | Two5x3kx & 
11-6 tee | angle 
Bottom laterals ... One 6X4 at | One 5x5x} 
3-96 tee angle 
Cross frames a Tees | Angles 
Maximum moment : | 
Dead load, ft-lb... 669,000 1,178,000 
Live load, ft-lb ... 4,628,000 4,660,000 
Impact load, ft-lb 2,569,000 2,585,000 
7,866,000 8,423,000 
Extreme fibre stresses : | 
Tension lb per, square | 
inch aR Arkaba 20,800 — 
Compression, Ib per 
square inch. aes 16,600 | _ 








It will be noted that there are a number of 
differences, the most important being the 
120in by jin aluminium web plate compared 
with 108in by }in for steel. The riveting 


weight, was handled in one piece on erection. 
The entire unit was completely assembled in 
the fabricating shop and transported in one 
piece ready for setting on the piers, so entirely 
eliminating any riveting, assembly or other 
work on the bridge site. The fabrication work 
was similar to that for steel spans. The holes 
in aluminium thicker than }in were drilled with 
fluted spiral twist drills, but thinner aluminium 
was punched. Before assembly all metal-to- 
metal contact surfaces were covered with 
‘“* Alumilastic ” caulking compound of pig- 
mented aluminium paint and all excess 
squeezed out during fitting wiped off. This 
compound does not dry out over a long period 
of time and the treatment prevents moisture 
from entering joints, it being general experience 
that if joint corrosion is prevented there is 
little need to worry about the general structure. 
The aluminium span was painted with a prime 
coat of zinc chromate and two coats of alumi- 
nium paint before dispatch from the fabricating 
works to the site. One panel, 6ft wide, between 
vertical stiffeners, was, however, left per- 
manently unpainted so that long-time weather- 
ing effects on unprotected aluminium could be 
observed and additional information obtained. 

The installation of this aluminium span in a 
railway bridge is an experiment in the use of 
aluminium for major bridge construction. The 
complete aluminium span, 100ft long and 
weighing 53,000 lb, was placed in position in 
one piece by a derrick that could only handle 
one of the two girders of a comparable steel 
span weighing 128,000 lb. The erection time 
required for the aluminium span was only half 
a day at the site. No price comparison is 
available, but it is considered that this bridge 
construction will lead to wider use of aluminium 
and especially in cases where resistance to 
corrosion and light weight are important factors. 
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Two Large British Machine Tools 


PS have been received of two 
_ interesting machines which have been 
designed and built by Craven Brothers (Man- 
chester), Ltd., Reddish, Stockport. The first 
of these machines is claimed by the makers to 
be the largest gear hobbing machine yet 
built in this country. It is designed for high- 
speed turbine reduction gear production and is 
now in service at the Barrow-in-Furness works 
of Vickers-Armstrongs, Ltd. 


Gear HopBinGc MAcHINrE 

he machine is capable of cutting gears up 
to 21ft in diameter and 8ft in width. It operates 
on the vertical cutting principle only, and is 
designed for cutting straight spur, single and 
double helical and herring-bone gears. By 
using a fixed hob slide and in-cutting feed, the 
machine can also generate worm-wheels. 

The work table of this machine, which is 
15ft Gin diameter and weighs some 25 tons, 
is enclesed in a large cradle and is supported by 
means of two concentric, annular, flat bearing 
tracks. This cradle forms an enclosed housing for 
the master worm wheel, with 912 teeth at 
gin pitch, cut in the table periphery. A 
hardened, ground and lapped table driving 
worm of nickel steel is located axially by abut- 
ments and flat steel and phosphor-bronze 
washers. This worm is mounted as a self- 
contained unit. 

A cast iron spindle, 5ft diameter, is secured 
to the underside of the table, and rotates in 
a long, parallel cast iron bearing fitted into 
the machine bed. This spindle weighs about 
9 tons and has a bore 3ft 8in diameter to permit 
the cutting of reduction gear wheels which have 
their shafts fitted in position. 

A balancing mechanism, capable of support- 
ing up to 100 tons, which is situated in the 
foundation, is used to relieve the pressure of 
the table on its bearing surfaces when very 
heavy gears are being cut, and serves to reduce 
the driving pressure on the master worm and 
worm wheel. 

The machine has a deep bed of particularly 
rigid construction comprising a circular portion 
accommodating the table cradle and spindle 








bearing, and four parallel, flat-section slideways 
carrying the moving column, the outer ways 
being tee-slotted for column clamping purposes. 

A relieving arrangement is _ incorpor- 
ated to facilitate fine adjustment of the 
column when setting-in 
to tooth depth, An 
inclined slide, fitted to 
the bed, is operated 
through a screw to 
transfer the majority of 
the weight of the column 
from the bed slideways 
to four large rollers 
carried in the base of the 
column. This device is 
brought into use during 
the actual setting trav- 
erse, and when it is 
released upon com- 
pletion of the adjust- 
ment the column settles 
back on the bed ways. 
This relief mechanism is 
stated to make possible 
measured adjustments 
of the order of 0: 0005in, 


either by hand or 
electrically, by push- 
button control.. The 


column is built in three 
sections, the body por- 
tion being joined hori- 
zontally, having the 
vertical slideways as a 
separate unit bolted 
to the front. A recess 
in the base of the column partially envelopes 
the table when in the forward position, and 
allows small diameter gears to be cut without 
excessive overhang of the hob slide. 

Two lead screws operate the vertical move- 
ment of the hob saddle ; one, a precision master 
screw, is used exclusively for cutting feed 
traverse, and the other, of coarse pitch, for 
adjustment and setting purposes. A corrector 
bar in the column alongside the precision screw 
is adjusted in accordance with calibrations 


GEAR HOBBING MACHINE AT WORK 








bt 
or 
on 


of the actual movement of the hob saddle, and 
reacts through a lever upon the saddle nut. 
By this means rotary motion is imparted to 
the nut in either direction as required to 
compensate for any slight variation in the 
screw. A gearbox on the top of the column 
receives the hob drive and feed motions from 
external vertical shafts, and transmits them 
to the driving shaft and feed screw situated 
between the vertical slideways. This gearbox 
also incorporates a quick power traverse motor 





HOBBING MACHINE MAIN DRIVE 


and mechanism for driving the hob saddle 
adjusting screw. It is totally enclosed and 
spray-lubricated from a motor-driven pump 
unit and tank attached to the side of the 
column. The same oil supply is carried down 
to lubricate the hob slide. The hob slide can 
be swivelled on its saddle by power through 
180 deg., and is provided with a clinometer 
to enable the angle of the hob spindle to be 
set with precision. 

The spindle revolves in a combination of 
taper and parallel, phosphor-bronze bearings, 
and, complete with its bearings and their 
cylindrical housing, has a limited amount of 
micrometer-controlled end adjustment to facili- 
tate setting and for recutting. A dynamically 
balanced flywheel is fitted, and the drive to 
the hob spindle is through a rapid-lead worm 
and worm wheel mounted on ball bearings. 

The machine is driven by a 20 b.h.p. variable- 
speed reversing motor, directly coupled to the 
main drive gearbox. A separate gearbox 
accommodates the dividing gears, prime number 
gears, differential and feed change gears. 
The gearboxes are mounted on ‘a base plate 
rigidly attached to the main bed. Any number 
of teeth can be cut up to 1000, including prime 
numbers, any rate of feed, within the range 
provided, can be used, and the feed can be 
stopped, started or varied with the machine run- 
ning without interfering with the spiral angle. 

Separate motors are used for rapid power 
rotation of the table and for quick traverse 
of the hob saddle. This arrangement permits 
the saddle to be traversed back to its starting 
position for a second cut, without disturbing the 
relative positions of the hob and the gear teeth. 

The primary power supply for the machine is 
380 volts, 3-phase, 50 cycles, and all auxiliary 
motors and control circuits operate from this 
supply. For the variation of speed required, a 
direct-current main motor is fitted, and a motor 
generator set is installed to generate the neces- 
sary direct current for this purpose. 

The machine is fitted with a comprehensive 
system of interlocks and electrical control 
gear. Audible warning is given if the amperage 
of the main motor exceeds a predetermined 
figure during cutting, indicating that excessive 
load is being encountered. The duplicate 
cutting lubricant motors can only be started 
when the main motor is running and cut out 
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automatically when the main motor stops. 
Interlocks are also arranged so that it is 
impossible to operate the rapid power traverse 
motors for the hob slide, table or column 
adjustment unless the main motor is stationary. 
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direction of rotation. 
at alternative positions of the table. 


14ft 6in diameter, 4/5in pitch, 30 deg. helix 
angle, which had been cut on the machine, 





BORING AND TURNING MILL 


For column adjustment a dial control is used 
in conjunction with push buttons, the dial 
being arranged to give any desired increment 
of adjustment between 0-0005in and 0-003in 
at each successive pressure of the push button. 
Dynamidf§braking is incorporated into the 


showed a maximum undulation amplitude of 
+ 0-000Lin. 
BorRiInG AND TURNING MILL 


Another machine recently completed by 
this company for export to South Africa is the 





Sip—E HEAD OF BORING MILL 


control for the main drive motor and for the 
table and column rapid traverse motors. 

As is generally recognised, the correct 
functioning of a machine of this type depends 
primarily upon the uniformity of motion 
between the table and the hob, and the results 
of tests upon the new machine are of interest. 
Electrically operated smoked glass recordings 
showed that the periodic error of the table per 
revolution of the hob was within +0-00005in, 
and that of the table per revolution of the 
master worm within -+0-000lin for either 


large boring and turning mill which we illustrate. 
This machine ‘accommodates work up_ to 
24ft 3in diameter by 15ft high. It has a work 
table 22ft diameter, and its cross slide 
carries two tool slides, the rams of which 
have a vertical or angular travel of 8ft. A 
side head ram has a horizontal or angular 
travel of 5ft 6in. One of the cross-slide rams 
and the side head are arranged for screw cutting. 
Electrical control of the machine is embodied 
in two desk type pedestals, two pendant 
push button stations, and at conveniently 


Recordings were made 
Undula- 
tion tests along individual teeth of a gear, 
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situated points on the saddles and cross slides, 
The table has a 3ft diameter hollow cast 
iron spindle of conical form, rotating ii, 


phosphor-bronze bearings, which incerporato 


means of fine vertical adjustment. The weig!( 
of the table and the workpiece are taken «1 
the bed on inner and outer flat circular trac!:s 
fitted with bronze bearing pads. 

A variable-speed, 80 h.p., reversible motur 
is used for the main drive of the machine, 
and, m conjunction with a three-speed gearbox, 
gives a table speed range of 0-3 to 10-5 r.p.m, 
Drive is transmitted to the table by two stec! 
pinions which engage a large single-helic::( 
gear ring fixed to the underside of the tablo. 
The vertical shafts of these pinions are drive., 
through spiral bevel gears and a central dis. 
tribution box, from the main drive gearbox. 

Each of the main saddles on the cross 
slide has a balanced octagonal steel ram 
which is adjusted by means of a centri! 
steel screw. A forged steel toolholder is fitted 





LerT-HAND CROSS SLIDE SADDLE 


on each ram. A swivel slide on each saddle 
makes it possible to set the rams to any angle 
up to 30 deg. on either side of the vertical 
position. The saddles are provided with 
independent horizontal, vertical and angular 
power feeds as well as means of hand adjust- 
ment. Feeds are transmitted from the table 
drive through vertical feed shafts and separate 
twelve-speed change gearboxes, mounted at 
each end of the cross slide. Feeds available 
range from 0-013in to 0-75in per revolution 
of the table. Means of rapid power saddle 
traverse in each direction is provided by 
separate motors attached to the feed gearboxes. 

Elevation of the cross slide is effected by a 
20 h.p. motor mounted on the fabricated cross 
beam. An electrically operated quick-locking 
device, acting on the inner faces of the uprights, 
clamps the cross slide at any required position. 

The side head has twelve feed changes 
through a gearbox set at the base of the upright, 
and it has feeds in both directions ranging 
from 0-007in to 0-375in per revolution of the 
table. Rapid power traverse of the side-head and 
ram is obtained from a small auxiliary motor 
mounted on the gearbox. The side head is 


. balanced by weights, and has a swivel slide 


through which the ram can be set at any 
required angle up to 30 deg. on either side of 
the horizontal. 

Additional gearing on the cross slide enables 
screw cutting to be carried out with the right- 
hand ram of the machine. This gearing 
includes a swing frame and the range of change 
wheels permitting threads from 1/,,in to 3in 
pitch to be cut. A similar arrangement is 
provided for the side head. 

The operational controls of the machine are 
particularly comprehensive. Those embodied in 
the. desk type pedestal adjacent to the right- 
hand upright comprise a master “on” 
and “ off” switch; seven main motor push 
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buitons for ‘‘ forward,’ “‘ reverse,” “‘ inching,”’ 
“ sccelerate,” “‘ retard ” and “ stop ”’ switches ; 
oi! pump control, cross-slide elevation and 
cross-slide locking motor control buttons. 
A tachometer and an ammeter are fitted, 
together with danger warning lights for the 
oi! circuit and cross-slide locking system. A 
second pedestal, situated at the left-hand side 
of the machine, duplicates the main motor, 
oil pump and cross-slide elevation controls only. 

Pendant type push-button stations, repeating 
the seven main motor controls, are adjustably 
mounted to swing from each pedestal to posi- 
tions close to the work. Push-button stations 
on the two saddles and the side head control 
the main motor and the respective quick- 
traverse motors. 

Once the oil pump motor is functioning, the 
main motor can be started and controlled 
from the desired set of push buttons accord- 
ing to the setting of a _ selector switch. 
The pressing of the ‘stop’ button on any 
of the main motor push-button stations will 
at all times bring the machine to rest. A 
further interlock allows the table to be 
‘inched ”’ round for initial adjustments while 
the cross slide is unlocked, but will not permit 
the main motor “ start ’’ buttons to function 
with the cross slide in this condition. 

Safety limit switches to the cross slide, 
saddles and side head prevent damage from 
overrunning either of the feed or power traverse 
movements. 

We are informed by the makers that a 
second machine of this size is now under con- 
struction for use in Great Britain; in this 
machine, however, work of 13ft in height 
will be admitted under the cross slide and no 
side head will be fitted. 


—-- +> 


Practical Considerations in 
Instrument Design 


At a joint meeting of the Measurements 
Section of the Institution of Electrical Engi- 
neers, and the. London and Home Counties 
Branch of the Institute of Physics held in 
London on January 30, 1948, a discussion on 
‘* Practical Considerations in Instrument 
Design’? was opened jointly by Professor 
A. F. C. Pollard, D.Sc., A.M.I.E.E., Mr. D. C. 
Gall, M.1.E.E., Dr. R. d’E. Atkinson, M.A., and 
Lieut.-Colonel W. L. Beck, T.D., M.I.E.E. 
A précis of the discussion is given in the follow- 
ing paragraphs. 


Opening the discussion Professor Pollard 
emphasised that the object of good design in 
any instrument mechanism was to satisfy 
constructional and functional requirements. 
With quantitative instruments, an essential 
consideration was the reduction of the instru- 
mental variance to a range within the specified 
limits of errors of indication. 

All mechanisms consisted of kinematic chains 
of links coupled together, and in ordinary 
engineering practice the couplings were prin- 
cipally sliding, turning and screw pairs, with 
one degree of freedom. Every pair consisted 
of two elements in functional contact over 
extended surfaces, and, for relative motion 
between them, the two surfaces must in practice 
be separated by specified “‘ clearances ”’ based 
on vast engineering experience. These clear- 
ances were responsible for so-called backlash and 
were a principal cause of instrumental variance. 
In practice, their reduction was attended by 
constructional difficulties, the cost of production 
rising at a much greater rate than that of linear 
proportion to clearance reduction. Conse- 
quently, the reduction of the variance has a 
limit dependent on manufacture and first costs. 
Moreover, to attain the “‘ clearance allowances,” 
a system of gauging must be established to 
control them during manufacture. 

Mr. D. C. Gall, as an instrument manufac- 
turer, outlined what he considered good and 
bad points of design. First he considered that 
an instrument should read directly in the 
quantity measured ; whenever possible, the 
corrections should be read by the instrument 
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and not by the observer. Next the scales or 
readable indices should be easy to see with 
the naked eye. If magnification was necessary, 
it should be built in with proper illumination ; 
better still, it should be sub-divided by an 
additional dial. For example, a single slide- 
wire potentiometer with very fine graduations 
was not so good as a two-dial instrument with 
open divisions on the slide wire. Adjustment 
of the components upon which the calibration 
depended must be easy and stable. 

Sufficient adjustment must be allowed to 
cover the variation in obtainable material. In 
electrical instruments, contacts must be access- 
ible for cleaning, and components with limited 
life easily must be replaceable. 

He had often been quite embarrassed by 
having to explain that a successful instrument 
was more than a crude idea or even a patent. 
It seldom took less than two years to develop 
a new design, and this development was a 
costly business, especially if mistakes were 
made due to insufficient knowledge of the 
sources of error. A practical knowledge of 
instrument making was essential to the designer 
or draughtsman, but not to the physicist who 
conceived the principles upon which an instru- 
ment was to work. To-day he felt that we 
needed the help of the physicist in suggesting 
new principles and methods of measurement, 
new devices for detecting various physical 
phenomena and new applications of older 
methods. Sensitivity, accuracy, speed of 
operation and stability, were the qualities of 
technical merit. Compactness, reliability, cost, 
were the economic factors. 

Dr. R. d’E. Atkinson remarked that kine- 
matic mountings were essentially mountings 
that permitted only the kind of movement 
explicitly required, without requiring the body 
to “give’’ in the least, and yet without 
infinitely accurate machining. They achieved 
this by attending strictly to the rules of 
geometry. Six independent constraints deter- 
mined a body’s position ; for bodies required 
to move, the number of constraints plus the 
number of degrees of freedom totalled six. 

Wear did not cause misfit in kinematic 
mountings, but could nevertheless impair 
precision of movement. Lubrication could 
also be difficult. Sometimes, therefore, the 
‘ points” of constraint must be deliberately 
expanded to areas; with these ‘“‘ quasi- 
kinematic ’’ mountings, as used in the meridian 
circle, for example, rigidity was more important 
than with truly kinematic mountings. Difficul- 
ties connected with wear and lubrication would 
be eased if rolling spheres or cylinders could 
be substituted for sliding constraints. When 
the load had to vary by large amounts, counter- 
poising would help, but rollers were not com- 
patible with the highest precision. 

Lieut.-Colonel W. L. Beck was of the opinion 
that most electrical instrument designers 
had tried to apply some of the kinematic 
principles outlined by Dr. Atkinson, but the 
few instances where they were used indicated 
the difficulty of their practical application. 

If we considered the bearings generally 
used in practice, we found that the normal 
double-pivoted system required some freedom 
between the pivots and jewels and could not 
be regarded as a true kinematic bearing. 
Similarly, the use of a single or double suspen- 
sion did not constrain the moving coil to rotation 
about a single axis. Probably the nearest 
approach to a true kinematic pivoting system 
was provided by an improvement introduced 
by Rawson in America to the well-known single- 
pivot system of R. W. Paul. This consisted 
of the original single pivot placed at the centre 
of gravity of the movement with an auxiliary 
pivot mounted below it, facing in the same 
direction as the main pivot. In _ practice, 
however, it was found that this second pivot 
needed very critical adjustment and_ still 
required a small element of freedom to prevent 
friction. Difficulties of manufacture and 
adjustment as well as dependence on gravity 
limited the use of both these pivoting systems 
to instruments for laboratory applications. 

Whatever system of kinematic bearings, 
links and couplings were employed in our 
designs, we could not overcome the difficulties 
associated with friction and inertia. Colonel 
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Beck suggested that we should lodk more to 
the means of deflecting inertia-less beams of 
light or cathode rays for the design of our 
precision measuring instruments of the future. 

Eleven speakers took part in the discussion 
which followed, and the merits of kinematic 
design, as applied to the instruments used in 
astronomy, surveying and metrology were 
freely acknowledged. Under dynamic condi- 
tions, however, it was thought that the prin- 
ciples were difficult to apply, and it seemed para- 
doxical that kinematic design should be used 
chiefly in instruments that were virtually 
static. In the graphical recording instruments 
used in flight tests, for example, it was more 
important to know the dynamic characteristics 
of the instrument and the performance of its 
component parts under acceleration in terms 
of mass, compliance and frictional resistance. 

Kinematic principles had proved invaluable 
in the construction of research apparatus and 
had effected considerable economies where 
high accuracy was required for a limited period 
in some special application. When instru- 
ments were required for routine measurements 
over longer periods, however, it was thought 
that the difficulty of excluding dust from the 
small contact areas, which were a characteristic 
of kinematic design, might result in too much 
wear. The conventional ball bearing was cited 
in refutation of this argument, and one speaker 
showed slides of machines for grinding pivots 
and planishing the strip used in control springs 
for electrical motors in which component parts 
were mounted on ball bearing pivots and could 
be raised for inspection and returned to the 
working position with an accuracy of registra- 
tion of a few microns. Analysis of the work 
of the best instrument makers of the past showed 
that they had used kinematic principles 
instinctively. 

Most speakers agreed that it was difficult to 
apply kinematics to electrical instruments. 
The conventional cup and pivot in a moving 
coil instrument was not a satisfactory kine- 
matic bearing, and if magnified sufficiently 
would probably be resolved as a shifting three- 
point support, with consequent variability. 
However, there was much practical evidence 
to support the contention that, for the purpose 
for which it was used, the variability could 
usually be neglected. In the field of ultra- 
high-frequency measurements, kinematic prin- 
ciples could profitably be applied to the moving 
elements in cavity resonators and wave-guide 
systems. 

Discussion on the subdivision of instrument 
scales revealed a preference for intervals con- 
siderably wider than the ultimate sensitivity 
of the instrument, used in conjunction with a 
fine indicator line to facilitate visual estimation 
of intermediate readings in tenths of a division. 
On the question of the ratio of the length of 
scale lines to their spacing, the figure of 1}, 
advocated by Kelvin, was suggested as a 
satisfactory compromise. 

Electronic instruments were powerful new 
tools, but were not yet comparable in accuracy 
with other methods of measurement. A valve 
voltmeter with high input resistance and a 
stable accuracy of one or two parts per 1000 
was often required, but it was stated that few 
existing types could be relied on to better than 


3 per cent. Negative feedback gave added 
stability, but at the expense of reduced 
sensitivity. 


On detailed points in the design of instru- 
ments, pleas were put forward for detachable 
rather than hinged lids ; subdivision of heavy 
gear for portability ; adjustments that did 
not require special keys and could be made with 
ordinary tools; switches and galvanometer 
keys with reasonably light actions; contacts 
that could be removed for cleaning. Closer 
collaboration between instrument makers anc 
component manufacturers was advocated ; 
often the supplier could suggest an alternative 
part or material to solve a difficulty, if the 
designer gave complete information in the 
early stages of development. Instrument 
designers would be unduly handicapped if 
they were denied the use of new alloys in 
development work; many of the common 
materals of to-day were the rare and unstable 
commodities of yesterday. 
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PRODUCTION, PRODUCTIVITY AND 

LABOUR 

THERE were two points of particular interest 
brought out by Sir Stafford Cripps in the Press 
conference that he held towards the end of 
last week. One of them was that although 
“ it has not yet been found possible to make 
a satisfactory.comparison with the pre-war 
volume of output... it can safely be said, 
however, that the present volume of indus- 
trial production is higher than that of 1938.” 
In these pages we have on several occasions 
during the last few months expressed the 
opinion that this country was producing 
more than it ever had before. That opinion 
was and is based upon a consideration of the 
inland coal consumption, which, despite 
a successful campaign for industrial and 
domestic fuel economy is running at a 
level very substantially above that of pre-war; 
the serious inadequacy of electric generating 
capacity, despite extension since 1938, to 
meet the winter demand ; increased employ- 
ment figures, and more significant than all, 
because unaffected by domestic demand 
(as are coal and electricity consumption 
figures), the output of steel, which, though 
well above the pre-war average, is yet far 
from sufficient to meet home demand alone. 
Yet, despite an output now confirmed by 
Sir Stafford to be greater, at least, than that 
of 1938, living standards in this country 
have fallen for all classes with the possible 
exception of the workers, and even the 
standards that do rule are maintained only 
at the cost of a drain on our gold and dollar 
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resources of forty or fifty million pounds per 
month. 

The causes of that paradox, the reasons why 
a nation, producing as much as and probably 
more than it has ever done, should yet find 
itself internationally falling into debt and in 
danger of bankruptcy, have been explained 
before. It is to pass over familiar ground to re- 
mark that we get far less out of our invest- 
ments abroad than we did before the war, and 
to refer to terms of trade that have moved 
substantially against us. Nor, since the 
figures were revealed only a few weeks ago 
is there anything fresh in recalling the fact 
that our “ visible” account showed in 1947 
a small deficit instead of providing for pay- 
ment for something like one-third of our 
imports as it did before the war. Sir Stafford’s 
new contribution to the discussion was to 
assess in more or less precise monetary terms 
the relative importance of the changes that 
had occurred in our oversea accounts since 
the war; and to point out that on the 
volumes of exports and imports equal 
to those of 1938 (volumes that then brought 
our oversea accounts to a small deficit 
balance of £80 millions), there would in 
1947 at present world prices, with present 
invisible ” items and with present Govern- 
ment expenditure abroad have been a 
deficit of £1200 millions. Exports actually 
paid for in 1947 were about equal to those of 
1938. Thus the fact that the actual deficit 
in 1947 was no more than £675 millions is 
wholly accounted for because we imported 
a quarter less goods by volume than in 1938. 
The figures demonstrate clearly enough that 
in our new post-war circumstances we must 
not only export very substantially more 
than in 1938 in order to buy as great a volume 
of imports, but if sufficient of our output is 
also to reach our home market there must, in 
fact, be a very considerable increase in total 
output. That fact we know already, though 
comparative figures month by month for 
total production were denied us. That 
omission has now been made good. Sir 
Stafford took the opportunity of the con- 
ference to introduce new “Interim Index 
of Production” figures. Those figures, 
which are henceforth to appear regularly 
month by month in the “‘ Digest of Statistics,” 
indicate that total national production now 
is running at a level some 20 per cent above 
the average for 1946, while, allowing for the 
influence of holidays in reducing the figure 
for December last below that of November, 
the tendency is to climb still further. 

Climbing production figures are certainly 
satisfactory. But they will only remain 
satisfactory so long as the rate of climb is 
maintained or increased. It is upon the 
point whether the rate of improvement can 
reasonably be expected to be maintained 
that some doubt may be felt. For much 
of the increase of output so far achieved 
must be credited to a continued increase in 
the population working upon the production 
of peacetime goods, consequent upon de- 
mobilisation of the Forces that extended 
throughout 1947. But a further increase 
of the working population is not to be 
depended upon in 1948, despite the fact that 
in its earlier months there will be a further 
smafl decrease in the strength of the Armed 
Forces. It seems, indeed, rather more 


probable that a decrease is to be expected. 
during 1947, as Sir Stafford 


Moreover, 
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revealed, little was effected in the redistriby. 
tion of labour. ‘“ The main under-manne| 
industries,’’ he remarked, “ failed to secure 
the increased labour force needed. Th 
estimated increase for distribution and co. 
sumer services was overrun by 123,000, 
while miscellaneous manufacturing, trans- 
port and shipping, building and civil eng’ 
necring, and metals and engineering a'! 
absorbed considerably more manpower tha. 
was expected.” Maldistribution of labour 
in fact, was intensified rather than relieved 
during 1947. In such circumstances, the 
importance of the second point of particulay 
interest brought out by Sir Stafford, to 
which we have so far not again referred, is 
unfortunately lessened. He remarked that 
* by the end of 1947 total industrial produc. 
tion had risen distinctly more than the 
numbers in industrial employment ’’-—thai 
is, that output per man-year over industry) 
as a whole had risen. It is just upon such 
an increase of productivity that, it is clear, 
we must depend in the immediate future for 
the further improvement of total production. 
But unfortunately the total production of 
many industries is limited, not by the pro- 
ductivity of its workpeople, but by the avail- 
ability of its raw materials. On page 268 of 
this issue we publish a paragraph about the 
increased productivity attained in certain 
of the factories of Tube Investments, Ltd., 


as a consequence of improved methods of 


management. There is little doubt that 
there is scope in many works for similar 
improvements in productivity. But unless 
greater quantities of raw materials can be 
made available such improved practices 
in management may well be rendered 
nugatory. Unfortunately, several of the 
under-manned industries that still seem 
unattractive to labour are just those on 
which other firms must depend for their 
supplies. The necessity to raise production 
yet further makes, indeed, the need to attract 
labour to the under-manned industries even 
more urgent than it has been in the past. 
The Control of Engagement Order has proved 
an inadequate instrument for bringing about 


.the desired redistribution of labour. 


TRAINING IN FOREMANSHIP 

THE subject of works organisation and 
administration is one that has received 
considerable attention, indeed, it is always 
fluid, for much that was formerly regarded 
as axiomatic is now no longer accepted as true. 
At the same time it is characteristic of much 
that is said and written to-day that dis- 
cussion is focused on the one hand on the 
management and on the other on the opera- 
tor, whereas the very important go-between, 
the shop foreman, receives but scant recog- 
nition. Yet it can hardly be gainsaid that 
the success or otherwise of the organisation 
to which he is attached is very largely in 
his hands; indeed, we might go so far as 
to say that indifferent and inefficient fore- 
manship spells ultimate disaster. This 
being so, it is encouraging to find that some 
important British firms are now giving 
much thought to the problem of good 
foremanship, and are attempting to improve 
it by introducing a definite scheme of 
instruction calculated to evoke a greater 
interest in the foreman not only as to his 
particular part in the general scheme, but 
also as to the administration of the whole 
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concern, He is to be an intelligent and active 
member of .a team,-without losing his own 
personality. The whole subject has been 
brought to our notice once more by our 
being favoured with some notes on indus- 
trial “ staff college’ courses for foremen, 
introduced by Tube Investments, Ltd., 
which seem to justify careful consideration 
on the part of industrialists generally. 

The courses arranged by this particular 
firm last a fortnight, occupying the whole 
of the time of the selected foremen, who 
continue to be ‘paid by the company. The 
number of foremen in each course is restricted 
to fifteen in order that a friendly spirit 
inay be developed and a degree of individual 
attention ensured. While the mornings are 
devoted to lectures, the afternoons are spent 
in visits to various works, opportunity being 
afforded to study the methods employed. 
The lectures themselves fall into four main 
groups: the first dealing with the com- 
pany itself, its history, organisation and 
policy, being intended to present an overall 
picture ; the second is of a more technical 
nature describing ‘as it does the various 
departmental functions, embracing buying, 
costing, estimating and progressing of work, 
attention also being given to the raw materials 
consumed, and their various uses ; the third 
is concerned more with the human side of 
industry and comprises problems incident 
to management, questions of personnel, 
and relationships between employer and 
employed ; and the fourth introduces an 
examination of Britain’s economic position, 
and suggestions as to what the future may 
hold in store. As a completion to the course, 
the company arranges, wherever possible, 
for a week to be spent at its expense at 
Ashridge College, a college situated on the 
Chiltern Hills in Hertfordshire, in pleasant 
surroundings, and founded in 1929 with the 
definite object of promoting good citizen- 
ship, giving instruction as to the problems 
the student is likely to encounter, and also 
ensuring that he will meet with other groups 
of men and women, learning their point of 
view, the whole being conducted on non- 
party lines. From a perusal of the syllabus 
it is apparent that some of the studies 
would hardly be suitable for foremen, 
although all are calculated to widen the 
perspective. Such is the broad outline of 
the scheme of training adopted by this 
particular firm, and it is apparent that 
there is a realisation on the part of the 
administration that a foreman’s post calls 
for many qualities and that it is unwise 
to limit the selection to men who have 
evidenced the greatest aptitude and _ skill 
at their particular trade, indeed, it often 
proves to be the case that the best techni- 
cian is not the best man to be put in 
charge of his fellows. 

However much we may appreciate the 
efforts of individual firms to evolve suitable 
schemes for the training of foremen, the 
question arises as to whether foremanship 
is really a calling that can effectively be 
taught. Rightly or wrongly, men generally 
appear to accept the adage poeta nascitur 
non fit, and we are inclined .to ask’ whether 
similarly a good foreman is not born rather 
than made, for certainly while some men 
seem to have an inherent aptitude for leader- 
ship, a sine qua non in the ideal foreman, 
others, while possessing many desirable 
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qualities, are devoid of all true ideas of 
beneficent rule. If we may press the 
analogy one stage further, however great 
the aptitude of a*man for poetry, unless 
he is versed in good grammar and has a wide 
general knowledge of men and affairs he 
is never likely to make his mark. Similarly, 
in every vocation in life, aptitude by itself 
is not sufficient, there must be a degree of 
specialised knowledge so that an orderly 
and definite scheme of training for foremen 
has much to commend it. Too often a man 
is left to his own resources and is expected 
to find out for himself anything he needs to 
know concerning the firm for which he 
works, while sometimes he is even discour- 
aged from taking any interest in matters of 
policy or higher administration. When 
we consider that to a very large extent the 
foreman is the intermediary between the 
upper management and the man on the shop 
floor, it would appear to be most desirable 
—if not actually essential—for his employer 
to take him as fully as possible into his con- 
fidence. Accordingly, we cannot but approve 
any scheme calculated to widen a foreman’s 
outlook, provided there is nothing in the 
scheme that suggests ‘‘ going back to school,” 
an idea that has wrecked some promising 
attempts. Indeed, it is felt that the atmo- 
sphere should be similar to that obtaining in 
our leading institutions, where there is a 
spirit of mutuality and the lecturer welcomes 
contributions from the body of the hall. 





Obituary 
MAJOR H. P. M. BEAMES 


WE record with regret the death of Major 
Hewitt Pearson Montague Beames, which 
occurred ori March 5th at his home at Chester 
Place, Crewe. Many of our readers will recall 
his long association with the London and 
North-Western Railway, of which he was 
chief mechanical engineer, and his subsequent 
years of service as deputy chief mechanical 
engineer of the London, Midland and Scottish 
Railway. 

Hewitt Beames was born in 1875 and was 
educated at Corrig School, Kingstown, 
Dublin, Dover College, and at Crawley’s 
Military Academy, Dublin. During his 
apprenticeship at the Crewe works of the 
London and North-Western Railway he was 
a pupil of the late F. W. Webb, and in 1899 
he became junior assistant works manager 
at Crewe. His work in that appointment was 
interrupted by military service in the South 
African War, but soon after his return, at the 
end of 1901, Beames became assistant to the 
outdoor superintendent at Crewe, taking over 
the supervision of pumping, lifting and con- 
veying machinery and the railway’s dredging 
and dock plant. In 1910 Major Beames was 
appointed personal assistant to Mr. C. J. 
Bowen Cooke, who was then C.M.E. at 
Crewe. In that position he was responsible 
for the construction, and in a large measure 
for the design, of plant for the mechanical 
handling of coal from wagon to locomotive. 
On the outbreak of war in August, 1914, 
Major Beames was given command of the 
110th Company (Railway), R.E., but two 
years later he had to relinquish that position 
to return to Crewe to take charge of the manu- 
facture of munitions there and also of the 
building of locomotives for war service. 

In June, 1919, MajorBeames was appointed 
deputy C.M.E. of the London and North- 
Western Railway, and on December 1, 1920, 
he succeeded Mr. Bowen Cooke as chief 


259 
cy 
mechanical engineer. After the grouping of 
the railways in 1923 he remained in charge of 
the Crewe works; which in 1925-1927 were 
reorganised under his direction. A paper 
describing this reorganisation, which included 
the introduction, for the first time in Europe, 
of the belt system in a locomotive works, was 
presented by Major Beames to the Institution 
of Mechanical Engineers in 1928. In January, 
1931, Major Beames was appointed deputy 
chief mechanical engineer of the London, Mid- 
land and Scottish Railway at Derby, in which 
office he remained until he retired on Septem- 
ber 30,1934. Major Beames was a member of 
the Institution of Civil Engineers and the Ins- 
titution of Mechanical Engineers, and for some 
years served as a Vice-President of the Insti- 
tution of Locomotive Engineers. Following 
his retirement, he took an active interest in 
local government and at the time of his death 
was Chairman of the Cheshire County Council. 





GRIFFITH BREWER 


It is with deep regret that we record the 
death of Mr. Griffith Brewer, which took 
place on Monday, March 1, 1948, following 
an illness, at his home, “ Littie Burvale,” 
Hersham, Walton-on-Thames, at the age of 
eighty. He was closely connected with the 
beginnings of aeronautical science in this 


- country, and was a recognised authority on 


patent practice relating to aircraft. He was 
born in Devereux Court, Essex Street, 
London, in 1867, and received his education 
at King’s College, London, and abroad. He 
was trained to enter his father’s business of 
Brewer and Son, patent agents, of 33, Chan- 
cery Lane, which he did in 1885, staying in 
the London office for six years. In 1891 he 
went to Leeds to take charge of the firm’s 
Yorkshire office, a position he continued to 
hold until 1899, when he returned to Chancery 
Lane and had charge of the London and 
Leeds offices. From the very first he showed 
the keenest interest in aeronautics, and in 
1891 he made his first balloon ascent in May, 
as a passenger at the Naval Exhibition, 
which was held at Chelsea that year. The 
following year he continued ballooning as a 
pupil of Mr. Percival Spenser, and in 1891 he 
made nine ascents. From 1892 onwards he 
piloted balloons for the Spenser Brothers, and 
in 1906 was a pilot in the Gordon Bennett 
balloon race held in Paris. In that year he 
married Miss Beatrice Swanston, who holds 
the distinction of being the first woman to 
cross the Channel by air in a balloon. He was 
again a pilot in the later Gordon Bennett 
balloon races, which took place at St. Louis 
in 1907, in Berlin in 1908 and in Geneva in 
1922. One of Brewer’s first successes was the 
winning, with the late Sir Claude Champion 
de Crespigny, of the first international balloon, 
race from Hurlingham in 1908, when thirty- 
one balloons took part in the competition. 
Up to 1908 he accepted the view then 
generally held that mechanical flight was 
impossible, and it was not surprising, there- 
fore, that he went to France, a country he 
knew well, when, in May, 1908, Mr. Wilbur 
Wright was demonstrating flights with the 
famous ‘‘ Kitty Hawk ” biplane, at Le Mans. 
He was honoured by Mr. Wilbur Wright 
asking him to fly with him, and the flight 
made on October 8, 1908, gained Mr. Griffith 
Brewer the distinction of being the first 
Englishman to go up in an aeroplane. That 
happening was the beginning of a very close 
friendship between him and the Wright 
Brothers, whose home at Dayton, Ohio, he 
visited no less than thirty times, travelling by 
sea and by air, in the Zeppelin airship 
‘“* Hindenburg,” and the last time in 1941 
returning in a “Liberator” bomber. In 
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1909 he returned to France to see Mr. Wilbur 
Wright carry out further demonstrations at 
Pau, and, taking with him Mr. Eustace and 
Mr. Horace Short,. he interested Short 
Brothers in the Wright machines, of which 
they built six, forming the beginning of the 
firm’s aeronautical business. 

In 1912 the death of Mr. Wilbur Wright 
took place, and shortly following that sad 
event Mr. Orville Wright entrusted Mr. 
Brewer with the formation of the British 
Wright Company, which took over the Wright 
patents im England. 

In 1914, during his visits to Dayton, Ohio, 
Mr. Brewer took flying lessons from Mr. 
Reinhart in the open Wright machine on the 
Wright flying field, and gained his American 
aviation ticket on August 15, 1914. He 
returned to England after war had been 
declared, only waiting to complete his flying 
instruction at Dayton. From 1915 to 1918 
Griffith Brewer acted as Honorary Adviser 
to the Royal Naval Air Service, and for 
three years gave lectures twice daily to 
British and Allied kite balloon and airship 
officers at the Roehampton Kite Balloon 
Station. In 1908 he carried out important 
experiments on the breaking away of kite 
balloons, which he described in a paper he 
read before the Royal Aeronautical Society 
on November 26, 1919. 

He had already joined the Society in 1903, 
and his first paper on “Captive Balloon 
Photography ”’ had appeared in The Aero- 


Letters to 


(We do not hold ourselves responsible 


OIL-FIRED STEAM LOCOMOTIVES 

Sir,—By your interesting leading article 
with the above heading in the February 6th 
issue, I was reminded of a day spent in the 
cab of *‘ Mons Meg,”’ L.N.E.R., 2-8-2 ‘* Cock 
o’ the North” class, described in “* Scottish 
Locomotive Experiences’? (THE ENGINEER, 
October 6, 1939), employed on the services 
mentioned in your leader, where lengthy 
standing time at Dundee and Haymarket 
resulted in excessive coal consumption, and the 
ultimate withdrawal of the engines from those 
services. Yet there seems to be a contradiction 
in the said leader: “If the primary aim is to 
save coal, then it would seem that oil-burning 
locomotives could best be used on routes where 
’ the demands for steam are intermittent, and 
there is much standing and coasting time in 
the course of a single journey.” No doubt 
this is the case, but logically a “ single journey ” 
includes standing time, with steam being raised 
or maintained at the two ends; the necessity 
of maintenance at Dundee and Haymarket 
evidently having been the fly in the ointment. 
Farther on in the same leader, referring to 
the Dundee lay-overs, it is stated: ‘‘ The 
waste of fuel was thus considerable. Nor would 
it be lessened in the case of an oil-burning 
steam locomotive.” Why not? I think it 
would. And there is the contradiction. 

Had “ Mons Meg ”’ been oil fired, on arrival 
at Dundee the fire might have been doused 
entirely, and then relit fifteen minutes or so 
before train time. Pressure should have been 
well up, and rising, on leaving the shed to 
pick up the train. Surely this would have been 
fuel saving ? The ability to cut off the fuel 
supply at a moment’s notice, and to turn it 
on again, bringing the pressure up to popping-off 
point in a few minutes are among the many 
advantages inherent in oil firing, some of which 
are brought out in the following paragraph. 

I had considerable practical experience in 
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nautical Journal of January, 1905. He was a 
valued member of the Royal Aeronautical 
Society and served on its Council and was 
made an Honorary Fellow in 1933, and was 
President from 1940 to 1942. He will long 
be remembered as the founder of the Wilbur 
Wright Lecture, of which he gave the fourth 
in 1916, choosing as his subject “‘ The Life and 
Work of Wilbur Wright.”” He was also a 
member of the Chartered Institute of Patent 
Agents, of which he became a Fellow in 1900 
and was President in 1930 to 1931. He was 
a founder member of the Royal Aero 
Chub. 

For ten years after the first war Mr. Brewer 
returned to his business as a patent agent, 
and at Brewer and Son, 5 to 7, Quality Court, 
Chancery Lane, continued that work. In 
1929 he took lessons in flying at Hanworth 
and in July, 1930, after eighty hours’ dual 
instruction, he gained his British Aviators’ 
Certificate. He then bought a “Gipsy 
Moth,” which he continued to use until 1938. 
In the year 1933 he had qualified as an 
autogiro pilot. 

It was due to the instrumentality of Mr. 
Griffith Brewer and his long friendship with 
the Wright Brothers that the ‘‘ Kitty Hawk ”’ 
was secured for exhibition at the Science 
Museum, which will, in accordance with Mr. 
Orville Wright’s wishes, be shortly returned 
to America. He made many friends in Great 
Britain, in America and on the Continent, 
and his death will be widely regretted. 


the Editor 


for the opinions of our correspondents) 


oil firing and its shed advantages a short while 
ago, some part of my “ war work ” involving 
a job as ersatz shed foreman at Courtenay, the 
northern terminus of the Esquimalt and 
Nanaimo Railway (C.P.R.) on Vancouver 
Island. Both apology and explanation for the 
use of the detestable word “ ersat=’ are called 
for; it is apropos because (1) there was no 
shed, the engines standing in the open, looking 
naked and rather ashamed, their sole protection 
the canopy of Heaven, and (2) there was no 
staff either, or rather, I was foreman and staff 
combined. The engines were oil-fired 4-6-0 
(passenger) and 2-8-0 (freight). The train from 
Victoria arrived at Courtenay 5.40 p.m.— 
unless the unforeseen happened on the way 
up, in which case it pulled in any old time. It 
then fell to me to dry and wet-nurse the engine 
through the night of doubt and sorrow, and 
hand it back to the crew the following morning 
in steam, in time to take the ‘“ Flyer” back 
to Victoria at about 10 a.m., if my memory 
does not fail me. It was the practice (mine, I 
admit) in the evening to fill up the boiler until 
the water threatened to dribble out of the 
safety valves, raise the pressure until the said 
valves began to hum (200 1b), and then shut 
all openings for the night—dampers, firedoor 
and chimney, which was capped. The fire 
was out. I could then wash my hands of the 
thing—actually and figuratively—and shove 
off upon my lawful occasions until the next 
morning, say, at 7 a.m., when there would 
still be 30]b or so showing on the dial. No 
fuel whatever had been burnt during the 
intervening eleven hours. The freight engines— 


older, with smaller boilers and fireboxes—were . 


not so tenacious of life, and if left to their own 
devices all night would be found dead in the 
morning. This tendency to suicide made it 
necessary to raise steam again in the middle 
of the night, which naturally made them 
unpopular with the staff—me. It was, of 
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course, the capping of the chimneys tha‘ 
made the boilers such: good heat retainers, 
and only during the summer could the engine: 
be left to their own devices all night ; in winte: 
it was impossible, I was told. On _ hearin 
this I quit as soon as winter threatened, con 
sidering that keeping the Middle Watch in 
snow and possible zero temperature without 
any protection for either me or the engines 
made the job unsuitable for a man of—well, le: 
us say, advancing years. ‘“‘ Patriotism was 
not enough ”—protection was essential, anc 
this was not provided. It will be gathere 
from the foregoing, however, that I had good 
reason to realise the advantages of oil firing 
where shed duties are concerned. Had thx 
engines been coal fired one man could never 
have tackled the job at all, at any rate, when 
two engines had to be cared for simultaneously, 
as was sometimes the case. Certainly th/s 
man would not have ! 

Epwarp H. Livesay 

Victoria, B.C., March Ist. 


EXPERIMENTAL SLEEPING CARS 


Srr,—In your issue of February 7th you 
published on page 137 a description of an 
experimental sleeping car. Because of the 
enforced brevity of the account, it may. be 
that some of your readers did not grasp the 
novelty of the arrangement of sleeping berths. 
If I myself correctly understood your article, 
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the berths are disposed as shown at [ in my 
sketch. A group of three compartments con- 
sists of one double-berth cabin flanked on each 
side by a single-berth cabin ; the entire sleeping 
car is made up of four such groups. 

Assuming my interpretation to be valid, 
one may note how the system compares with 
other dispositions of berths. For example, 
diagram II shows an orthodox arrangement of 
two single-berth and one double-berth com- 
partments, while diagram IV shows four 
orthodox single-berth compartments. On the 
other hand, the four single-berth cabins in 
diagram III embody the “‘ interlocking ” system 
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of berths adopted by the (ex-)L.N.E.R. 
Although in diagrams.I and III, the passenger 
in berth No. 2 is immediately above the 
passenger in berth No. 1, yet because of the 
* joggling ” of the intervening partition, the 
two passengers occupy different cabins. The 
diagrams, being roughly to scale, demonstrate 
clearly the advantages of the new system, viz., 
a sensible saving of space. 

It may now be asked whether this experi- 
mental system has been tried in other kinds of 
sleeping accommodation, e.g., in ships or air- 
craft ? More than twenty-five years ago I 
tried to find out what was the opinion of steam- 
ship owners about the “ interlocking ’’ single- 
berth cabin proposal. The-opinion was un- 
favourable, but I believe I was told that the 
system had been tried on American river or 
lake steamers. Doubtless it was felt that if 
a passenger had paid a supplement for the use 
of a single-berth cabin which he would occupy 
for several days or even weeks, he would not 
be content with the necessarily restricted space 
in an ‘interlocked’? cabin. Moreover, as 
occupants of single-berth cabins expect a 
window facing outboard, the berth itself 
would have to be set ’thwartship, which is 
again not to the taste of experienced voyagers. 

Conditions seem more favourable in a sleeping 
car designed for British railways. As the 
passenger rarely expects to spend more than 
eight or ten hours in his compartment, he will 
probably lie down in his berth the whole time, 
and would not require the ‘“‘ day-coach ” 
facilities that would be necessary on a longer 
continental journey. We may therefore await 
with a good deal of interest the verdict of the 
travellers who will be privileged to use the 
experimental (ex-) L.N.E.R. sleeping car. 

K. ADDISON 


” 


Giza, Egypt, March ist. 





THE TRAINING AND WORK OF 
SWISS ENGINEER 
Sir,—As one who only Jast year was in 
Switzerland for a considerable period and had 
the opportunity of studying the training and 
work of the Swiss engineer with a special refer- 
ence to apprentice training schemes, I was 
naturally very interested to read the article 
by C. L. Champion in your issue of December 12, 

1947. 

I see that Mr. Champion has rather laid the 
stress on the educational facilities given by 
such establishments as the Polytechnic at 
Ziirich (maybe he is an old Polytechnic man) 
as being of a higher standard than the 
Technikum’s. 

Whilst being an old Polytechnic man myself, 
I very much doubt whether he visited the 
Technikum at Winterthur, run by Professor 
Landolt, previously of Oerlikon, Ltd., and 
acknowledged to be the most up-to-date 
establishment of its kind in Europe in its 
lecture rooms, laboratories, test rooms, theatre, 
teaching staff, for the training of future 
scientists and engineers. 

Others besides myself have been astounded 
at the work, novel teaching methods, equip- 
ment and money put into this particular tech- 
nical college. 

In fact, I would strongly advise anybody in 
the engineering profession at home who may 
happen to be in Switzerland to make a point 
of paying this establishment a visit and see how 
such a place should be run and what facilities 
should be made available. 


THE 


_C. Cater 
Pointe-a-Pierre, Trinidad, March 3rd. 


—_———_a———_——_ 


THE Seg om OFFICE announces the appoint- 
ment of Mr. F. J. H. Jackel as senior assistant 
locomotive apie Nigerian Government 
Railways. 
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Radio Interference in Ships 


By 8. F. PEARCE, B.Sc., A.Inst.P. 


HE subject of interference with radio 

reception caused by the operation of 
electrical plant in the neighbourhood of 
the receiving set has been widely studied 
in relation to the reception of broadcast 
entertainment. Much of the work carried 
out has been described elsewhere,!?>* and 
the knowledge gained has been embodied 
in specifications and codes of practice* 
relating to the abatement of the interference 
and tentative agreements have been reached 
internationally on the methods of assessing 
the interference.® 

In 1939 a start had been made on an exami- 
nation of the problem as manifested in 
marine installations and a draft standard 
was issued by the B.S.I. but not published. 
The work was restarted soon after the ces- 
sation of hostilities. Sufficient quantita- 
tive data have been obtained for a specifi- 
cation for the abatement of interference in 
marine installations to be drafted. In this 
article it is proposed to summarise the data 
so far obtained and indicate, where possible, 
the degree of protection which may result 
from the application of the proposed stan- 
dards for suppression. 


STATEMENT OF PROBLEM 


Before describing the work carried out 
on the marine installation, it will be instruc- 
tive to recapitulate a little of what has 
already been done in relation to ordinary 
broadcast services and indicate the basis 
on which a satisfactory limit for the inter- 
ference may be derived. The degree to 
which any radio service will be affected by 


across the same impedance, it is permissible 
to express the above quantities in decibel 
notation, namely :— 


R =20 logy, Viv 
E =20 logy e, where e is in microvolts per 


metre. é 
H =20 log,, h, where h is in metres. 
A =20 logy, a 
U =20 logy, u, where wu is in microvolts 
Thus 


R =H+A-U+E. 


The criterion as to whether interference 
is tolerable has been determined by subjec- 
tive observations and was agreed by the 
C.I.S.P.R. as corresponding to R=42db. 
This limit corresponds to a signal-to-noise 
ratio of 40db at the output of the receiver 
when the signal is modulated to a depth of 
80 per cent. 

A large-scale survey of domestic receiving 
aerials, both indoor and outdoor types, 
has shown that the average effective height 
is about Im for the broadcast bands. For 
outdoor aerials alone this figure may be 
doubled. A similar survey of the coupling 
between the mains wiring and the aerial 
indicated that an average value of A for 
symmetrically generated voltages is about 
37db and for asymmetrically generated 
voltages is about 26db. From these values 
it is readily seen that the average value of 
R, which might be expected if the level of 
the interfering voltage is =54db/IpV (as 
prescribed in B.S. 800) will lie between 
32db and 58db for fieldstrengths ranging 
from ImV/m to 1l0mV/m, respectively. 


TABLE I.—Normal Service Fields and Signal-to-Noise Ratios 

















| | Estimated tolerable inter- 
| From C.C.1.R. Signal-noise ratio, db ference fields _ 
Service | normal service (10ke/s bandwidth) in ~V/m 
| fields, uV/m | — | 
| Just tolerable Good | Just tolerable Good 
Aural telegraphy : | | | | ‘ 
Se Sian sade, ong Sabeie aba 3to 30 1} " - | 5to 10 f3to 10 | lto3 
333kc/s_—_... & 5 3 ee sibeetiecnh Mowe Fy 2to 5 
Automatic Morse tele leprinter ee 
>3Me/s a! fie ° | 6 to 60 | 5to 10 10 to 20 3 to 6 lto 3 
333ke/s eae 10 15 to 20 | 25 to 30 | 1 to 3 0-3 to 1 
Commercial telephony : x Be, 
>3Mo/s ... “| 20 to 200 1 }| ae i ile 3to 7 0-5 to 1-5 
333ke/s 4 siesta e 5 1.30 to 70 | 5 told 
Direction finding .. sl 4 30 to 40 40 to 50 1-7 to 5* 5 to 1-7* 

















* 4kc/s bandwidth 


interference depends upon (i) the field- 
strength of the wanted transmission; (ii) 
the effective height of the receiving aerial ; 
(iii) the tolerable signal-to-noise ratio at the 
receiver input; (iv) the level of the inter- 
fering voltage generated by the appliance, 
and (v) the coupling between the power 
system and the aerial. With certain assump- 
tions the problem may be expressed as 
follows :— 


Signal-to-noise ratio R= V /v 
=eha/u. 
where 


V =broadcast signal voltage at aerial terminals, 
v =interfering voltage at aerial terminals, 


-e =broadcast fieldstrength, 


h =effective height of aerial, 

a =coupling between supply mains and aerial 
expressed as ratio of voltage at connection 
of appliance to the mains, to voltage at 
the aerial terminals. 

u =interfering voltage at 
appliance to the mains. 

As V/v is the square root of a power 
ratio, since both voltages are measured 


connection of 


In a tentative statistical study of the sub- 
ject, Whitehead® has shown that the above 
values for R should lead to a reasonable 
degree of protection for fields of ImV/m 
and almost interference-freé reception of 
fields of 10mV /m. 

For marine installations a very different 
set of criteria must be specified to fix suit- 
able limits of the terminal voltages. The 
fieldstrength normally employed is consider- 
ably lower than ImV/m, particularly for 
distress services, and the esthetic apprecia- 
tion of the listener is replaced by a reason- 
able standard of intelligibility. Fortunately 
the latter requirement calls for a signal-to- 
noise ratio for many of the low fieldstrength 
services, considerably lower than the 42db 
necessary for entertainment value. The 
signal-to-noise ratio for aural reception of 
morse may, in fact, be as low as 6db. The 
normal service fields and _ signal-to-noise 
ratios quoted by the C.C.I.R., for two grades 
of reception, are shown in Table I. Further, 
the bandwidth of the receivers used is, 
in general, smaller than that of the receivers 





for entertainment purposes and, since the 
response to interference varies between 
proportionality to bandwidth and (band- 
width)!, the susceptibility of the receiver 
used on narrow bandwidth services may be 
considerably reduced. 

Also, as will be shown later, the coupling 
between supply wiring and the ship’s aerial, 
in the case of the larger vessels, is consider- 
ably lower than for domestic installations. 
Two factors contribute to this result: 
(i) the stricter requirements of the wiring 
regulations for marine installations, and 
(ii) the greater average effective height of 
the aerial system. This latter feature arises 
since the major coupling between the aerial 
and the supply wiring occurs in the section 
of the aerial nearest the deck, which con- 
tributes. only a small amount to the effec- 
tive height. The susceptibility of the aerial 
to interference, therefore, does not increase 
as the effective height is increased. 

The more onerous limits, which would be 
necessary to protect the lower fieldstrength 
appear therefore to be largely offset by 
the less stringent requirements of the other 
features. A first approach to the problem, 
then, may be made by applying the limits 
quoted for broadcast services in B.S. 800 
and examining the probable degree of pro- 
tection to be expected. 

MEASUREMENTS 

The first series of measurements of inter- 
ference in marine installations by the 
author were carried out in 1939 on the 
R.M.S. “ Mauretania.” No direct obser- 
vations on the coupling between supply 
wiring and the aerials were, however, made, 
but somé figures for the fieldstrength 
measured at deck level are quoted in Table 
II for comparison with later measurements. 


Tasie If.—Interference Field Strength at Deck Level on 
R.M.S. “ Mauretania ” 





Frequency, | Fieldstrength, 





Position 
Me/s | pV /m* 
| 0-3 5 
Bridge Se ee” Gee lee 0-3 | 5 
| 25 | 2 
Sports deck, forward near] 
bridge 0-2 2-5 
| 0-6 3-0 
30 1-0 
Near forward smoke stack...| 0-2 2-5 
0-6 3-0 
30 0-8 
26 | 0-6 
Between smoke stacks 0-2 to 1-5 | 2-0 
25 to 30 | 0-8 
ee ee 25 <0°5 


| 





* For bandwidths of 10ke/s. 
The later tests were made on the vessels 
listed in Table III, and direct measurements 
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wiring was also still in use and consisted 
largely of V.I.R. in steel conduit above 
decks and of V.I.R. in teak troughing between 
decks. A large loop of this latter wiring 
was found in the compartment adjacent to 
the wireless cabin. In all the smaller vessels 
the wireless room, chart room and wheel- 
house, were housed in a common steel 
compartment but the partitions between 
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in particular, to circuits closely associated 
with the wireless cabin, the chart room and 
the wheelhouse. No pronounced frequency 
characteristics were present but a tendency 
for the coupling to increase with frequency 
can be noticed. If all the results on these 
vessels are combined, irrespective of vess«| 
or frequency of measurement, the distr. 
bution of the measured values of couplin. 


TABLE LV.—Summary of Coupling Factor Measurements 





















































Ship examined Point of injection Coupling factor in db at test frequency in Me/s’ 
of signal —_— —-~--——- 
0-6 | 10 | 20 | 3-0 | 40 | 7-0 | 10-0 | 12-0 | 20-0 
8.5.“ Mahanada” | Supply to Asdic| | —88+5 91-5 74:5 71-5 
| cabin | | 
Supply to R.D.F. | | — 89-5 — 89-5 83°5 8L-5 
Fan socket, pilot’s| — 87-5 —71-5 -61-5 | 71-6 
room | 
Starboard fan pass! —89°5 78-5) 86-5 
| Convoy light ~94°5 —79°5 | | ~61-5 | | —69°5 
S.8. “* Macharda” | Engine-room — ...| —78-5 | —80°5 | 81-5 | | —80-5 
Port fan No. 3) —69-5| -58°5 | 56°5 - 68-5 
hold | | 
Supply to W/T! —69-5) 61-5) | 49-5) ~ 43-5 
generator | } 
Smoke-room fan | —82-5 — 90-5 | 73-5! -78°5 
Saloon fan(1)  ...; —67°5 60-5 37-8 | 59-5 
| Saloon fan (2) — 68-5 -66-5 71-5 | —83-5 
S.S. “ Masirah ” ...) Fuse board to star-| —87 | —80 55° | |—69 |—49 53 | —64 
| board supplies | \ 
| W/T fuses out* vial | —78t¢ |—47-5t| | ~64+ | —62} 
| W/T fusesin  ...)—78 = | —68-5 | —53-5 67 |—51-5 | | 55 66 
8.8. Marwarri’’ | All forward sup-| 49-5 | — 51 40 | | —48 | — 63 | —60 — 63 
plies to main | | | | 
deck, inclusive} | | j | 
| W/T, &e.* 
| Galley supply | —52-5 —63-5 | —52-5 — 54-5 | —59 72 - 63 
| Engine-room ++} —57°5 63-5 64:5 | -83 92 | —86 
S.S. “ Saminver” | Board L3: Star-| —87-5| —87-5| —87-5| | | ~81-5| | —93-5 
| board side,main| | | 
} deck | } | 
| Board L9: W/T) —80-5| —76-5 | —67-5| -69-5|—63 | |—~e6o |—51 


| cabin, chart 

room and wheel-| | 
| house | 
| , | 





* W/T includes chart room and wheelhouse. 





{ W/T transmitter supply switch open. 


the rooms were largely of wood. On the 
R.M.S. “ Aquitania,” small cabins and bath 
rooms were in the same steel enclosure as 
the wireless room, with no metallic separa- 
tion from it. 

The points selected for injecting the radio 
frequency voltage into the supply wiring 
were chosen so that the supply to these 
points ran close to the wireless room or wiring 
into the room and where machines, such as 
ventilating fans, were situated on the upper 
deck and near where the aerial feeder entered 
the wireless room. In all measurements the 
condition of asymmetric generation was 
employed and the signal generator was 
connected to the steel structure or earth, 
as one pole and the two supply leads in 


Tasie LUI.—Field Tests on Various Vessels 


may be approximated by a normal distri- 
bution having a standard deviation of 13db, 
about a mean value of —70db. Since the 
s.s. ‘‘Mahanada” and s.s. “ Saminver ” 
are the more recently constructed vessels, 
it is interesting to examine the results ob- 
tained on these ships separately. Assuming 
the distribution again fo be normal, the 
coupling on the s.s. “‘Mahanada”’ had a 
mean value of —79:5db. and a standard 
deviation of the order of 10db. On the 
s.s. ‘ Saminver ”’ a marked difference was ap- 
parent, depending on whether the circuits 
were directly associated with the wireless 
room, chart room and wheelhouse, or not. 
For those circuits not associated with these 
compartments, the coupling had a mean 





Vessel Classification Owner Builder | Date Normal route | Gross Type of wiring 
| tonnage 
_— —_— — } —- 
8.5. ““ Mahanada ”’ ..| 100 Al Lloyd’s | T. and J. Broecklebank,|) W. M. Hamilton and Co.,' 1943 U.K., India, U.S.A. 8971 L.C. and braided* 
| Ltd. | Port Glasgow | 
S.S. “ Macharda”’... ... ... Ditto Ditto Ditto 1938 Ditto | 7998 L.C. 
ie he es Ditto’ | Ditto Ditto 1935 Ditto 8067 | LC. 
| | | 
Da a es. ak Ditto Ditto Ditto | 1919 Ditto 6578 | LA 
} | | | 
8.8. “‘ Saminver ”’ ... +Al (E) | Blue Star Line Bethlehem Fairfield Ship-| 1944 | _- } 7210 L.C. and braided* 
U.S. Bureau of yard, Inc. | | | 
| Shipping } 
} | | 





were made of the coupling factor by inject- 
ing a voltage from a standard signal genera- 
tor into the supply wiring at a number of 
selected points and measuring the voltage 
induced in the aerial. In the more modern 
vessels the wiring was in lead-covered cable, 
or lead-covered and armoured. On _ the 


R.M.S. “ Aquitania ”’ much of the original 


| | 


* The braiding referred to here is metallic. 


common, as the other pole. The measured 
values of coupling factor over the frequency 
range 0-5Mc/s to 20Mc/s are summarised in 
Tables IV, V, and VI. 

On the merchant vessels the coupling 
varied between —40db and a value better 
than —90db. In general, the higher figures 
applied to ships of earlier construction and, 


value of —87-5db, and no value greater 
than —81-5db was measured. For the 
circuits supplying the wireless cabin, &c., 
the mean value was about —64db, and the 
standard deviation of the order of 10db. 
On the R.M.S. “ Aquitania,’”’ the size of 
the vessel did not permit sufficient readings 
to be obtained in the short time available 
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for the tests, to enable any statistical treat- 
ment of the results to be made. It is suffi- 
ciently clear, however, from the few results 
that were obtained, that the use of screened 
wiring, in place of the V.I.R., in teak trough- 
ing, would greatly reduce the interference. 


Taste V.—Coupling Factors (Main Aerial), R.M.S. 























“ Aquitania ” 
Test position Type of | Frequency, Pro nae 
wiring Me/s factor, d 
w/T generator | Lead 0-6 ~~ 54 
d.c. supply covered 1-2 52-5 
2°5 - 35 
5-0 — 36 
10-0. 49 
15-0 29 
20-0 ~43-5 
Ventilating fan | V.I.R. in 0-55 ~ 90 
on roof of W/T conduit 1-2 76-5 
cabin 2-5 —77 
5-0 73 
10-0 77 
15-0 68 
20-0 69-5 
Ventilating fan | V.I.R. in 0-6 <-—89-4 
near D.F, loops conduit 0-92 81-5 
1-3 <—77°5 
2-5 76 
5-0 —15 
10-0 83 
15-0 — 76 
20-0 49-5 
Fuse Board, bath| V.LR. in| 0-6 —64 
room and accom-| teak | 1-2 —54°5 
modation, same | troughing | 2-5 50 
island as W/T 5-0 54 
cabin(port) 10-0 59 
15-0 ~ 53 
20-0 43-5 
Ditto (starboard) | V.1.R. in 0-6 — 62 
teak 1-2 ~§2-5 
| troughing 2:5 36 
5-0 ~ 46 
10-0 — 53 
15-0 51 
20-0 57-5 














Combining all the results in screened wiring, 
the general trend of the results appears to 
be in close agreement with that on the smaller 
vessels. The high coupling obtained on the 
generator for one of the wireless receivers 
is due to the proximity of the generator to 
the wireless compartment and poor earthing 
of the lead sheathing. A noticeable feature 


TABLE VI.—Coupling Factors (D.F. Aerials), R.M.S, 

















Aquitania ”’ 
Test position | Type of | Aerial | Frequency,| Coupling 
wiring ¢/8 factor, 
db. 
Ventilating fan| V.I.R. { 0-60 <—94-0 
near D.F. in Loop* |) 0-80 ~92-5 
loops conduit | F.A. 0-92 88-5 
1-00 ~ 83-0 
0-60 <-—94-0 
Loop* 0-80. —90°5 
PS. 0-92 84-5 
_ 1-00 — 85-0 
Sense 0-92 — 97-5 

















* F.A,, fore and aft ; P.S., port and starboard. 


in this vessel is the low susceptibility to 
interference of the D.F. aerials. Since these 
are in the form of balanced and screened 
loops, the probability is that the interfering 
fields are predominantly electric in nature. 


PROTECTIVE METHODS 


As mentioned under the heading “ State- 
ment ‘of Problem,” a first approach to the 
problem of providing a reasonable degree 
of protection to the wireless services is to 
consider the application of the limits of 
terminal voltage quoted in B.S. 800, to 
those machines which may be considered 
the probable sources of interference. In 
doing this, it must be remembered that 
B.S. 800 calls for measurement of the ter- 
minal voltages by apparatus described in 
B.S. 727. This apparatus has a bandwidth 
of 9ke/s and, as many of the ships’ wireless 


THE ENGINEER 


services are operated on bandwidths narrower 
than this, some correction for the effect of 
the bandwidth must be made to obtain a 
true estimate of the protection afforded. 
Many of the higher frequency services 
operate with bandwidths of the order of 
9ke/s and a value of 3kc/s is common for the 
lower frequency services. The estimates 
of the protection afforded by the limitation 
of terminal voltages, as prescribed in B.S. 
800, shown in Table VII, have therefore 


Taste VII.—Protection Afforded by Application of 
B.S. 800 











Chance that aerial voltage 
will exceed 3 uV 
Vessel - 
Bandwidth, | Bandwidth, 
9ke/s 3ke/s 
All merchant ships 0-0228 0- 0086 
8.8. “‘ Mahanada ” 0-00020 <0-00005 
8.8. ‘* Saminver ” 
W/T circuits ... eu 0- 0228 0- 0062 
Other circuits ... ..| probably < 0- 00005 for both 
bandwidths 
With filter ~ tga 20 db 
insertion loss * <0-00005 <0-00005 
R.M.S. ‘* Aquitania ”’ 
Screened wiring 0- 00069 0-00011 
Unscreened wiring ... 0-212 0-0712 











* On assumption that distribution is similar to other 
ships and having a standard deviation of approx- 
imately 10db. 


been calculated for bandwidths of 9kc/s 
and 3ke/s, on the assumption that the level 
of interference varies as (bandwidth)!. 
In these calculations it has been assumed 
that the machines causing interference are 
evenly distributed over the circuits examined 
and that the interference is fed to the receiver 
by coupling between these circuits and the 
aerial, and not by coupling through the power 
supply to the receiver by conduction along 
the wiring, as may occur if the machines and 
wireless receiver are supplied from the 
same circuit. The protection afforded by 
the application of these limits is expressed 
as the chance that the permissible aerial 
voltage may be exceeded. The permissible 
interfering voltage at the aerial, estimated 
from the values of minimum operating field 
quoted by the C.C.I.R., is 3yV, when 
measured across an impedance of 150 ohms. 
The limit of terminal voltage quoted in 
B.S. 800 is 500zV. 

From Table VIT comparison of the chance 
that the permissible aerial voltage will be 
exceeded on the s.s. ‘‘ Mahanada”’ and on 
the s.s. ,“‘ Saminver,”’ with that when all 
the merchant vessels are considered jointly, 
shows the marked advantage in using well 
screened and segregated circuits. This 
feature is further emphasised by compari- 
son of the values obtained on the R.M.S. 
“* Aquitania,” for screened and unscreened 
wiring. In this latter ship some of the 
unscreened wiring actually passed through 
the wireless room. 

On the s.s. ‘‘ Saminver,” the marked dif- 
ference in the coupling factors between cir- 
cuits connected with the wireless room and 
circuits not associated with this room, sug- 
gests that the major coupling with the aerial 
takes place along the section of the aerial 
inside the wireless room. This may well 
be so, as often the feeders inside the wire- 
less room are unscreened. If a filter, having 
an insertion loss of 20db only, be connected 
in the supplies to the wireless room on this 
vessel, the chance of interference in excess 
of the tolerable limit is negligible. 

The s.s. ‘‘ Mahanada”’ and s.s. ‘‘ Samin- 
ver’ provide examples of the high degree 
of protection which may result when a well 
screened wiring system is employed and the 
wireless room is isolated by screening and 
using a filter in the supplies. In fact, the 
chance of interference above the tolerable 
level, when the terminal voltages of the 
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machines are restricted to the 500nV 
limit of B.S. 800, is so small that it may be 
instructive to consider what the chance of 
interference will be if unsuppressed machines 
are operating. 

For the type of machine used in marine 
installations the terminal voltage of the 
unsuppressed machine will not, in general, 
exceed approximately 5mV. If it be assumed 
that a filter in the supplies to the wireless 
room on the s.s. ‘‘Mahanada’”’ will be as 
effective as one in the wireless room supply 
on the s.s. ‘‘Saminver,” the protection 
resulting from a 20db insertion loss will 
be the same as that quoted in Table VII. 
On the same assumptions, a filter having a 
40db insertion loss in the supplies to the 
wireless room on the s.s. ‘‘ Saminver ” 
will lead to a negligibly small chance of 
interference. 

There seems, therefore, to be justification 
for the view that high quality reception 
should be attained, even when machines 
having terminal voltages as high as 5mV 
are in operation, provided that the wiring 
is well screened and is so routed that only 
supplies to the wireless room enter therein 
or pass very close to the room, and provided 
that a filter of moderate design is inserted 
in the supplies entering the room which itself 
should form a screened cubicle. Some 
further improvement might be expected 
if the leads to the aerial inside the wireless 
room were screened for the entire length 
between the receiver and the point of entry 
of the aerial into the room. On new vessels, 
therefore, the need for suppression on the 
ancillary electrical equipment may well be 
reduced to a negligible amount if suitable 
precautions are taken in the design and 
layout of the wireless room and the supply 
circuits in the area close to the room. Any 
residual interference may be removed by 
suppression methods which need be no 
more onerous than are required to meet the 
limits of B.S. 800. 

‘The work described above was carried 
out as-part of the programme on radio 
interference of the Electrical Research 
Association and this paper is published by 
permission of the Director. Thanks are 
due to the Cunard White Star Line, 
Brocklebank, Ltd., and the International 
Marine ‘Radio Company, for assistance in 
arranging tests on the vessels mentioned. 
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“BRITISH PETROLEUM EqQuiIPpMENT NeEws.’’—We 
have just received from the Council of British Manu- 
facturers of Petroleum Equipment the first copy 
of its new quarterly journal dealing with the deve- 
lopment and use of petroleum equipment manu- 
factured in the United Kingdom. It is intended to 
supplement the yearly edition of British Petroleum 
Equipment. Its object is to inform the petroleum 
industry of new developments in British equip- 
ment. It is hoped to obtain from the oil companies 
articles on theperformance of equipment and to 
publish criticisms or praise of British equipment by 
the users. It should form a record of this special 
branch of engineering industry and become a 
medium for exchange of views between oil companies 
and manufacturers. It is attractively produced with 
coloured advertisements and editorial engravings 
and the articles include those on ‘“ Mechanical 
Seals in Pumping Practice,’ ‘‘ Maintenance of 
Heat Exchangers,” ‘‘ Corrosion of Non-Ferrous 
Tubes in Heat. Exchangers,”’ ‘‘ Selection of Insulat- 
ing Materials,” and ‘“ Development of Rock Bit 
Manufacture in Britain.”” The British Petroleum 
Equipment News can be obtained from the Council 
of British Manufacturers of Petroleum Equipment 
at 40, Palace Chambers, Bridge Street, London, 
8.W.1, price 2s. 6d. 
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Measurement of Hydrogen Sulphide 
in Town Gas 


Wwe are interested to learn from particulars The method used in the gas industry for 
sent by the Liverpool Gas Company of the detection of traces of hydrogen sulphide 
a new apparatus for measuring traces of in town gas is that prescribed by the Ministry 
hydrogen sulphide in towns’ gas. It is believed of Fuel and Power. The test is carried out by 
that there is a similar apparatus in use in the exposing a strip of bibulous paper to the gas 
; during three minutes under prescribed condi- 
tions subsequent to impregnation of the paper 
with lead acetate of specified concentration. 
This test has been stated to indicate a con- 
centration of hydrogen sulphide of the order 
of 1- 5-2-0 parts per million ; it is not accurately 
quantitative and is devised to indicate the 
‘* presence or absence ” of H,S, the result being 
reported in these terms. 

An alternative and more accurate method 
has been described* in which the gas is passed 
through a disc of absorbent paper; in this 
case, in the presence of hydrogen sulphide, 
a stain of measurable density can be obtained, 
the opacity depending upon the concentration 
of hydrogen sulphide, the time of exposure 
and the rate of passage of gas through the 
paper. A concentration of less than 0-1 part 
per million can be determined accurately by 
this procedure. 

The apparatus described and _ illustrated 
below has been devised to enable a series of 
such stains to be obtained automatically so 
that changes in concentration may be observed. 


CONSTRUCTION OF APPARATUS 





The apparatus consists of a plate A (see 
accompanying drawing), upon which is mounted 
a gas inlet chamberC. A gas outlet chamber D 
is fitted on a smaller plate B. The two faces 
varies considerably from the Liverpool model. of the gas chambers are ground flat and are 
The method described is said to provide more held in close contact by rods K and springs, 
positive results than those hitherto secured so that a gastight joint is formed between the 


AUTOMATIC RECORDING APPARATUS 


United States of America, but the construction 
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REAR VIEW OF APPARATUS 


by the gas industry. The following description faces. The internal diameter of the chambers 
is due to Mr. H. H. Thomas, M.Sc., and Mr. is exactly lin, and they are coated internally 
J. Cooper, B.Sc., chief chemist and assistant *H. Hollings and W.K. Hutchison, Chem. and Ind., 
chemist to the company. 1935, 13, 726. 
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with tin, or may be wholly constructed of this 
or other metal which does not react direct|y 
with hydrogen sulphide. 

A lever arm R with fulcrum H fits loosely 
round the gas outlet chamber, to which a collar 
8 is attached by grub screws ; a main shaft }) 
carries a cam F so that rotation of the shaii 
causes the cam to bear against the roller ‘I’, 
thus lifting the gas chamber faces apart. Th» 
paper is moved by means of wheels G which are 
toothed for part of their circumference, an:! 
rollers U which are grooved, the teeth of wheels 
G engaging these grooves and gripping th: 
paper. The toothed portion of the circum 
ference of wheels G is sufficient to move th 
paper an appropriate distance. The whee! 
and the cam F are so fitted on the shaft tha: 
the gas chamber faces are lifted apart before 
the paper starts to move, and are not returned 
to position until movement has ceased. 

By means of a crank P mounted on the driving 
shaft a gas cock is operated so that the flow 
of gas is shut off during the period when the 
gas chamber faces are not in contact. 

The apparatus is driven by a small electric 
motor operated by an adjustable time switch, 
so that the interval between movements of 
the paper is such that a stain of measurable 
density is obtained with the concentration of 
hydrogen sulphide which it is desired to deter- 
mine with the gas rate previously defined and 
maintained. 

Since the rotation of the mctor is established 
by the time switch it is essential that exactly 
one revolution of the shaft be completed before 
the motor is stopped, to ensure that the 
apparatus is returned to the original condition 
with the paper tightly held between the faces 
of the gas chambers. To do this a mercury 
switch M connected in parallel with the time 
switch is used. This switch is operated by a 
cam N mounted on the driving shaft E, its 
position being so adjusted that when the faces 
are in contact the switch is open. In operation 
the time switch closes for a few seconds, then 
opens. By this time the shaft E has 
turned sufficiently for the cam N to close the 
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GENERAL ARRANGEMENT OF APPARATUS 


mercury switch, which remains closed until 
the shaft has made one complete revolution. 

The ends of the gas chambers are formed in 
transparent material so that the development 
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of the stain may be observed continuously. 

The formation ofthe stain may also be 
indicated and recorded photo-electrically, and 
a standard B.T.H. photo-electric relay pro- 
vides a convenient basis upon which a suitable 
cireuit may be imposed. The circuit is shown 
in an accompanying diagram. It is essential 
to relate the density of the stain to the clean 
paper, and for this purpose the differential 
current from two photo-cells connected in 
opposition is applied to the grid of the amplify- 
ing valve. One cell is illuminated directly 
through the paper strip entering the apparatus 
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Circuit DIAGRAM 


P,, and the second through the area of paper 
exposed to the gas P,. A variable resistance is 
connected in series with the lamp illuminating 
P, to provide preliminary adjustment of the 
output current. This arrangement compensates 
for changes in lamp brilliancy and for variations 
in the texture of the impregnated paper. Pro- 
vision is made in the relay to enable the 
sensitivity of the system to be varied by means 
of the potentiometer 8 ; the sensitive relay T 
requires a fixed. operating current (in this 
case 1-3mA), and the potentiometer used in 
this manner determines the extent to which 
the illumination of the photo-cell is decreased 
before this necessary current develops. 





Pocket Light Tester 


WE have received details of a compact 
form of light meter which is suitable for mea- 
suring values of illumination ranging from 
0 to 300 foot candles. This instrument, embody- 
ing a selenium photo-electric cell and a moving 
coil indicating movement, is manufactured 
by Ferranti, Ltd., Hollinwood, Lancs. 

As illustrated herewith, the instrument has 
an open-scale with two ranges calibrated in 
foot candles. The upper range of 0 to 300 








POCKET LIGHT TESTER 


foot candles is used with a mask clipped in 
position over the window in the instrument, 
as shown in the view reproduced herewith. 
This mask has three holes to reduce the total 
illumination reaching the window and the 
cell. For lower values of illumination the 
mask can be removed and clipped on to the 
opposite end of the meter to avoid loss. Then, 
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with the window unmasked the lower range, 


scaled from 0 to 60 foot candles, is brought 
into use. The scale is divided into 30 divisions, 
corresponding to 2 foot 
candles per division 
when using the lower 
range and 10 = foot 
candles per division 
when using the upper 
range. 

Each light — tester 
is adjusted against a 
standard lamp and is 
designed to comply 
generally with the 
requirements of B.S. 
667: 1945 for photo- 
electric type portable 
photometers. A zero 
adjuster is fitted in 
the base of the instru- 
ment. The light tester 
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and provides a further means of self adjust- 
ment whilst preventing leakage on the outside 
of the carbon ring. To prevent rotation of the 





is suitably calibrated 
by the makers for the 
quality of light associ- 
ated with the ordinary 
tungsten filament lamp. 
When making meas- 
urements of light from 
sources other’ than 
ordinary tungsten fila- 
ment lamps, the instru- 
ment readings should 
be multiplied by the 
appropriate factor given 
in the accompanying 
table. 

The instrument is 
housed in a black Bake- 
lite case and is supplied 
complete with clip-on 
mask for 300 foot 
candlerange,instruction 
card and leatherette case. In this leatherette 
case the tester weighs 4} ounces and its overall 
dimensions are 2}in by 2#in by lin. 
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Multiplying 
Light Source Factor 
Fluorescent tubes, daylight ... 0-97 


Fluorescent tubes, warm white... ... ... 1:0 
Mercury discharge ... Aerts 1 
Sodium discharge ded se ae. Saket. bigs a 
Fluorescent mercury discharge... ... ... 0°95 
Natural daylight, overcast sky 0-7 
Incandescent gas... «ws... 1 





A Mechanical Seal for Oil 
Pumps 

WE have received particulars of a mechanical 
seal designed specially for pumps used in oil 
refining by Flexibox, Ltd., Twining Road, 
Trafford Park, Manchester. As can be seen 
from the diagram we reproduce above, thé 
seal is arranged to fit inside a conventional 
design of stuffing box and its use does not 
necessitate alterations to a pump. 

In this seal the usual hard faced shaft sleeve 
is replaced by the stainless steel sleeve A and 
a static sealing ring B is situated between the 
shaft and the sleeve. This ring at the outer 
end of the sleeve prevents quenching water 
—if used—finding its way under the sleeve. 
A rotary seal ring C of stainless steel includes 
a static sealing ring D, which prevents leakage 
between the ring and the shaft sleeve. This 
static sealing ring D does not prevent move- 
ment of the rotary seal ring, which has a wide 
degree of freedom to adjust itself,and compen- 
sate for shaft vibration or misalignment. 

The rotary seal ring is driven through a 
stainless steel spring E, which has an interference 
fit on the enlarged portion of the shaft sleeve 
at one end and on the neck of the rotary ring at 
the other. When the pump is rotating the 
winding tendency in the coils of the spring 
serves further to increase its grip. In this 


way the rotary seal ring is driven positively’ 


yet resiliently and the static seal D is not 
subjected to frictional wear. 

A stationary seal ring F of compounded 
carbon is arranged within a stainless steel 
cover G, which replaces the conventional 
gland. A static sealing ring in the cover pro- 
vides a cushion for the stationary seal ring F 


gual tueuadiaididdddéa + 1 gx 
4, V, * Lad Lal . 


N 











MECHANICAL SEAL FOR OIL PUMPS 


carbon ring a slot cut in its end engages a 
peg projecting inwards from the cover. 

Two tapped holes HH in the cover are pro- 
vided for pipe connections to the discharge 
and suction sides of the pump, respectively. 
These pipes and connections are designed to 
provide an effective circulation of liquid around 
the two seal rings to reduce frictional heat 
and at the same time prevent the accumulation 
of sediment. A needle valve in one of the 
pipe lines serves to control the amount of cir- 
culating liquid. When the seal is used in 
hot oil pumps the liquid coming from the 
discharge side is first passed through a cooler 
before entering the seal. This cooling keeps 
the seal at a temperature which is safe for the 
synthetic rubber of the components employed. 
If required a quenching connection J is pro- 
vided on the seal. 





A Laboratory Vacuum Pump 


THE photograph we reproduce below shows 
a general purpose laboratory vacuum pump 
which has been introduced by the Pulsometer 
Engineering Company, Ltd., of Reading. 
This pump is designed to meet a need for a 
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LABORATORY VACUUM PUMP 


vacuum pump unit which can be easily moved 
to any required position in a laboratory, where 
it can be quickly coupled up ready for service. 
The weight of the complete unit with motor 
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is about 45 Ib, and the makers state that it is 
completely free from vibration so that it can 
be run on a bench or table without necessity 
for bolting down. 

The pump, which is of the two-blade eccen- 
tric rotor type, is mounted on the front flange 
of a + h.p. motor, which drives the rotor 
through a built-in flexible coupling at 1450 
rp.m. Its design includes a_ stainless 
steel discharge valve, a hardened and ground 
rotary shaft seal, and automatic continuously 
circulating oil lubrication. To simplify ser- 
vicing, the cylinder covers of the pump are not 
spigoted.- Should the cylinder bore be damaged 
it can be reground and the pump reassembled 
without trouble, as the omission of spigots 
enables the rotor end covers to be lifted to 
maintain the line of contact between the cylin- 
der and rotor, which is essential to efficient 
working. 

The unit is designed for an ultimate vacuum 
O-lmm off perfect on a McLeod gauge, 
and @ swept volume of 1 cubic foot per minute. 
It is stated to be capable of evacuating a 
volume of 7 litres to 760mm in approximately 
70 seconds. 


——— 


Outdoor Circuit Breakers 


WE have received details of two new outdoor 
circuit breakers which have been developed by 
Cooke and Ferguson, Ltd., Openshaw, Man- 
chester, to suit home and export requirements 
with particular reference to American practice. 

As illustrated herewith the type “ OE-3” 
circuit breaker takes the form of three single- 
phase units assembled on an angle iron frame- 
work. This equipment is rated at 600A, 
5O0MVA, 22kV and 33kV in accordance with 
B.S. 116—1937. Using the horizontal single- 
break principle, the circuit breaker is fitted with 
standard transformer type porcelain insulators, 
which provide adequate room for bushing type 
current transformers for most normal ratings. 
Each phase tank can be lowered independently 
to allow contact maintenance to be carried out 
in a short time without disturbing the arc- 
control devices. 

In evolving this 


circuit breaker special 


attention was given to the impulse test require- 
ments of the relevant American Standards 
Association Specification, whereby the equip- 
ment is required to withstand test conditions 
of 200kV with a 1-5/40 microsecond full-wave 
positive 

strongly 


or negative. Production 
influenced the design 


impulse, 
economics 








33KV CIRCUIT BREAKER TYPE OE-3 


and the assembly of three single-phase units 
was preferred to the alternative of a single-tank 
three-phase equipment to simplify setting up 
for machining the bushing mountings, &c. 
The chosen alternative offers the further 
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advantage of phase segregation, making the 


fullest use of the, protection afforded by 
Petersen coil earthing. 

The second circuit breaker, illustrated here- 
with (type “‘ OD-2”’), isa development of a short 
circuit tested and certificated indoor design. 
This equipment is suitable for voltages up to 
16kV and is rated at 150MVA, 11kV, 600A, in 
accordance with B.S. 116—1937. The oil 
volume is approximately 7 gallons. Porcelain 
insulation is used throughout and the insula- 





11kKV Low OIL CONTENT CIRCUIT BREAKER 
Type OD-2 


tion is fully co-ordinated for A.S.A. require- 
ments at 15kV. The circuit breaker has been 
impulse tested to withstand a positive and 
negative, 1/50 microsecond, full-wave impulse 
of 110kV. 

Incorporated in the top plate of this circuit 
breaker is a current transformer chamber 
which can be oil or compound filled as required. 
If the chamber is oil filled the current trans- 
formers can be removed without interfering 
with the main circuit breaker assembly. In 
the circuit breaker itself self-wiping butt con- 
tacts are used, the sliding contact surfaces 
having been tested for short-time ratings up 
to 150 per cent of the rated short circuit current. 

Both of the circuit breakers described above 
fall into the “‘ high-speed ” category with total 
operating times of less than 0-1 second over 
the complete range of short circuit currents 
for which they are designed. In both equip- 
ments hand, spring, or solenoid closing can be 
arranged as required. 





Continental Engineering News 
Floating Embarkation Quay, Antwerp 


In 1944 the retreating Germans 
destroyed the floating embarkation ‘quay 
situated on the right bank of the Scheldt 
and serving: ships linking the city of 
Antwerp with its suburbs on the left bank of 
the river. The floating quay measured 325ft 
by 65ft; it was composed of five sections, 
65ft by 65ft each. In addition to this quay, 
the enemy destroyed also a bridge connecting 
the quay with Van Dijck embankment, as 
well as a ferry boat, which was sunk in 
the vicinity of the embarkation quay. Owing 
to various unfavourable circumstances and 
especially lack of powerful cranes, it was not 
possible to clear the river and remove wreck- 
ages until the middle of 1945. After careful 
consideration of the wrecked quay it was 
decided to build a new floating quay having 
the same size as before the war. The new 
quay consists of five separate caissons, 65ft 
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by 65ft each, the central three being identica|, 
the side ones having a special form, The centra| 
caissons are stiffened in the transverse direction 
by means of plain girders and in the longit- 
dinal direction by means of plain and lattice 
girders, thus dividing the caisson into sixtec 
watertight compartments. 

The caissons are joined by 
bolts, {in dia. The overall height of caisson 
(including the decking) is 6ft. The floatiny 
quay was assembled at Tamise an! 
towed a distance of 124 miles. 550 tons 
of steel and 360 cubic yards of timber 
were used on the contract. In addition to thi 
quay a lattice girder bridge, 130ft long, was 
built with the aim of connecting the embark.- 
tion quay to the city. The bridge is provide’! 
with special hinges to follow the tide movements 
ot the floating quay. The structure, complete: 
recently, is now in service. 


Czechoslovakian Economic Two-Year Plan 


A two-year plan for the reconstruction 
of Czechoslovakian economy and _ industry 
is estimated to cost 69,500,000,000 crown 
(£340,000,000). Expenditure is divided under 
the following headings (in millions of crowns) : 
25,000 
5,200 
15,100 
14,000 
10,200 


Industry 
Agriculture 
Transport 
Housing 
Public works Re ian ae ee 

According to the two-year plan, industrial 
production will be increased in order to reach, 
in 1948, the following figures :— 


Coal TORS he ee eee eee 
Brown coal SVatpel: pee aan!) coye)!- one ee ae 
Coke ale dcutgotbsbes cbthi. ixkia:. aan tones 3,910,000 tons 
INN ite ged Ges ne buds Lies 1,737,200 tons 
ce a en See icee” uel’ (Oem! wea 82,000 tons 
Electricity ete p: reer? yee .. 7,400,000,000k Wh 
Gas hie nbne oo ee cee wee) eee 530,000,0000u yd 
Tron Sp TT EELS. COR FRc tt = 1,460,000 tons 
Steel in hae” lade” tea eae. eee, ene 2,400,000 tons 
oo, a A ere ae 330,000 tons 
TUONO BODON ba cas? Sas) eae ove g b08 1,650,000 tons 


The plan includes an extensive building 
programme for the erection of dwelling-houses, 
schools, hospitals and building for cultural 
and public purposes. The plan aims at con- 
structing 125,000 new dwellings by the end of 
1948. Special attention is to be given to the 
development of hydro-electric plants, (mainly in 
Slovakia) for which 2,350,000,000 Cz. crowns 
will be spent. Aerodromes at Praha, Brno, 
Bratislava and Poprad will be improved and 
modernised. Inland waterways will be deve- 
loped and ports at Bratislava and Komarno 
completed. 


New Railway Line in Spain 


On November 25, 1947, General Franco 
opened the new railway line from Cuenca to 
Utiel, 70 miles long, built with the object of 
improving railway communications between 
Madrid and Valencia. 

Works started in 1927, but were interrupted 
during the Spanish civil war. By the new line 
it is now possible to reach Valencia from 
Madrid, a distance about 250 miles, in seven 
hours. The Cuenca—Utiel line crosses rivers 
and deep ravines by means of nine viaducts 
with a total length of 9850ft. In addition there 
are twenty-one tunnels with an overall length 
of 30,000ft, of which the longest is the Los 
Palancares tunnel (7500ft). Amongst the 
viaducts , between Cuenca and Utiel, three 
deserve special mention. They are the 
viaducts over the Cabriel River, over the 
Narboneta River and over St. George ravine. 
The Cabriel River is crossed by a viaduct 
690ft long, the main arch having a 320ft span 
and a 98ft rise. : 

The viaduct over the River Narboneta 
was called Torres-Quevedo, after the engineer 
who built the structure (2200ft long). It is 
one of the more important Spanish concrete 
bridges, and the viaduct is composed of twenty- 
three spans. The three main arches are 182ft 
long, their rise being 205ft. 

The bridge over the St. George ravine is 
690ft long. It consists of a mass concrete arch, 
275ft long, with corresponding rise of 105ft, 
and six spans 33ft long. 
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Measuring Gallery Expansion 
and Elasticity of Rock* 


By Dr. W. MULLER 


WirH the continual increase in the heads 
and water quantities for which pressure galleries 
and shafts are nowadays being constructed as 
part of high-pressure hydraulic power stations 
and energy storage schemes, the questions of 
the stability, elasticity and strength under 
pressure of the natural rock are beginning to 
take on an importance equal to that of imper- 
meability. For if such constructions are to be 
of technical and economic value, the rock 
itself must be capable of taking a considerable 
part of the internal water pressure. 

It has been proved by tests and by actual 
executions that the internal pressures can be 
satisfactorily distributed over armour piping, 
concrete filling and surrounding rock in almost 
any required degree, provided that the steel 
plate is sufficiently flexible and expansible 
and that the concrete filling forms a solid con- 
nection between piping and rock. Both of 
these requirements, however, can be fulfilled 
without difficulty when the properties of the 
rock are known, so that the amount of pressure 
taken by the rock and its distribution can be 
calculated. 

While previously purely geological investiga- 
tions, with mechanical testing of the rock, 
were considered sufficient for determining its 
quality, it is nowadays widely accepted that 
only hydraulic pressure tests in rock chambers 
can really provide adequate information as to 
the permeability and strength of the rock 
-formation in question. Above all, such tests 
reveal the properties of the geological structure 
as a whole, whereas mechanical pressure tests 
are inevitably local and can only apply to 
isolated sections of the rock. With the new 
method, moreover, it is sometimes possible to 
establish relationships between loading, elas- 
ticity and permeability. 

The immediate purpose of such cavern 
measuren:ents is to procure figures on which to 
base the choice of design, dimensions and 
reinforcement for gallery linings, or the dimen- 
sions of concrete filling and armour plating in 
pressure shafts. The investigations are there- 
fore to be recommended for all high-pressure 
pipe lines and may, for instance, comprise 
the following single series of tests :— 

(1) Measurements in rough-hewn chambers 
in the naked rock. 

(2) Measurements in the chambers after the 
installation of concrete lining and reinforce- 
ments. 

(3) Measurements after cement injection, 
concreting and the installation of steel armour 
pi ; 
Buch tests, carried out at various points in 
the gallery or shaft according to geological 
stratification and structure, enable the be- 
haviour of the rock under water pressure from 
the inside to be accurately determined. But 
while it might at first appear that the problem 
of dimensioning shaft linings had thus found 
a general solution, this is unfortunately not 
the case, since very often external pressures 
also play an important part. These may take 
the form of internal rock or liquid pressures 
acting either uniformly or from one side and 
threatening to indent or buckle the lining. 
In these circumstances the question of pressure 
shaft lining becomes a problem of stability. 
And in fact the importance of stability against 
external pressure grows in importance as our 
knowledge of the transmission of internal 
pressurés is extended by cavern measurements. 
The experience acquired with the latter seems 
to show that even in geological structures of a 
yielding nature a comparatively thin lining of 
steel plate should suffice as a first element of 
transmission and as a fluid seal. 

The calculation of stability has consequently 
become one of the main problems of pressure 
shaft construction. Stability, however, is 
closely bound up with the nature of the rock, 
and the study of this by means of cavern 





* Sulzer Technical Review, No. 3/4, 1947; excerpt. 
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measurements accordingly takes on a double 


significance. 


EQUIPMENT FOR CAVERN MEASUREMENTS 


When a pressure shaft in the rock was being 
projected for the distribution plant of the 
Hauterive power station of the Rossens hydro- 
electric scheme, the Enterprises Electriques 
Fribourgeoises suggested that a method should 
be found for measuring the expansion of the 
galleries under the influence of the internal 
water pressures. Sulzer Brothers undertook 
to study the matter and to design measuring 
equipment suitable for this purpose. 

The difficulty in such expansion tests is to 
transmit the measurements accurately from the 
chamber under liquid pressure to an indicating 
device situated outside. After careful thought 
the idea of a mechanical or electric trans- 
mission system was abandoned owing to the 
unavoidable inertia, frictional resistances and 
other influences beyond normal control. In- 
stead, a simple hydraulic system was proposed 
which has since given excellent results. The 
method employed and the practical execution 
were patented by the firm. 

In principle the alteration in length which 
is to be measured is transmitted to a spring 
bellows in a special cup-shaped measuring 
device, and is thus converted into a change in 
volume. The measuring cup consists of the 
spring bellows and a cylindrical vessel sur- 
rounding the latter and filled with a sealing 
liquid. The two ends of the cup are connected 
to the rock wall by rigid extension rods. Any 
radial deformation of the wall is transmitted 
by these rods to the yielding spring bellows, 
with the result that the volume enclosed by 
the cup is altered. This change in volume 
causes a displacement of liquid, which acts 
through a connecting pipe on the liquid level 
in a gauge outside the chamber. The trans- 
mission of the change in volume from the 
measuring cup in the interior of the test 
chamber to the liquid level gauge located in 
an accessible position outside can be effected 
through a connecting pipe firmly attached to 
the two elements; it therefore offers no 
difficulty. There is hardly any inertia, and the 
indication corresponds exactly to the alterations 
taking place. 

If suitable measures were not taken, the 
spring membrane would, of course, be deformed 
by the water pressure prevailing in the chamber, 
and as a result the indication would be inaccu- 
rate. To counteract this the water pressure 
is balanced by connecting the upper end of 
the liquid level gauge to the water space in 
the chamber through a further pipe. The 
reading of the liquid level is not affected by 
this arrangement, as the measuring cup is 
filled with a coloured liquid of high specific 
gravity which does not mix with water. 

It is desirable that the area of rock included 
in the measurements in the test chamber should 
be as large as possible. For this purpose 
several measuring sets are used simultaneously 
and are combined to form a complete measuring 
system. The equipment used in the Rossens 
test chamber, for instance, consisted of four 
sets uniformly distributed around the chamber 
circumference. 


SUMMARY OF RESULTS 


Expansion in the vertical direction was 
greater than in the horizontal, a fact which is 
confirmed by the mechanical pressure tests 
and is due to the geological stratification. 

The modulus of elasticity was about 60,000kg 
per square centimetre in a horizontal, and 
40,000kg per square centimetre in a vertical 
direction. The elasticity increases with rising 
internal pressure owing to the increasing 
humidity of the rock. Well-defined creep and 
other processes involving time factors were 
observed, these being largely dependent on 
the moisture content of the rock. A distinct 
relationship between water losses, expansion 
and elasticity was also noted. 

A first series of tests in the naked rock 
showed that the water losses rise in an almost 
linear relationship to the pressure. In the 
creep test at constant pressure a gradual 
balancing of water losses and expansion was 
recorded, the figures approaching a limiting 





267 


value. The percentage water losses and rock 
expansion figures decreased with increasing 
pressure. This favourable behaviour is a point 
of great importance. 

A second series of tests was carried out in 
the chamber after it had been lined with 
concrete, partly reinforced with steel lattice- 
work, and had received cement injections. 
Concreting can only relieve the rock at low 
pressures. As the pressures are increased, the 
concrete cracks in spite of its reinforcement, 
and in this state it is not capable of preventing 
either water losses or expansion to any great 
extent. 





Technical Reports 


Report on the Petroleum and Synthetic Oil Industry 
of Germany. Ministry of Fuel and Power, H.M. 
Stationery Office. Price 10s.—This report, by a 
mission from the Ministry of Fuel and Power, was 
submitted to the Minister by the Committee formed 
in November, 1944, to study the technical informa- 
tion obtained from German oil plants. The report 
is based on information obtained during visits, and 
by study of captured documents. The report starts 
with a note on the organisatidn for the investiga- 
tion. There follows a short survey of the general 
oil position in Germany. The next section gives a 
summary of the technical information obtained. 
For completeness brief descriptions of the processes 
are included. Finally, there are the detailed tech- 
nical reports subdivided into appropriate sections. 
The report deals extensively with three specialised 
fields, namely, carbonisation (gas engineering), 
hydrogenation and Fischer-Tropsch synthesis 
(chemical engineering), and crude oil production and 
petroleum refining (petroleum engineering). Each 
section has been written by persons engaged in the 
appropriate field and contains technical terms and 
abbreviations having a special significance to those 
with knowledge of the respective fields, but a 
glossary of such terms is given as an appendix. 


The Work of the Welding Research Team at the 
University of Birmingham, July, 1944, to January, 
1947 : Research Report No.1. London: Aluminium 
Development Association.—This is the first of a 
series of research reports to be published by this 
Association. Research Report No. 1 is the sum- 
mary of two and a half years’ work on investiga- 
tions in the welding of aluminium alloys which are 
proceeding at the University of Birmingham. The 
report opens with a description of the lines along 
which the work has proceeded, followed by a 
diagrammatic analysis of the research programme. 
Summaries are then given of ten separate investiga- 
tions, the results of which have established a good 
foundation of experimental facts and indicated a 
theoretical method of approach that may be of great 
value in solving the problem of thé hot shortness 
and welding characteristics of aluminium alloys. 
The summaries are followed by a note on work by 
other investigators arising from the findings of the 
Birmingham team. The publication concludes with 
general comments and some indications of the 
possible lines of future investigation. 





Mechanical Admittances and their Applications to 
Oscillation Problems. By Professor W. J. Duncan, 
D.Se., M.I. Mech. E., F.R. Ae.S. Monograph R. 
and M. No. 2000, Aeronautical Research Council 
of the Ministry of Supply. London: H.M. 
Stationery Office. Price 22s. 6d.—The aim of this 
monograph by Professor Duncan, who is Professor 
of Aerodynamics at the College of Aeronautics, 
Cranfield, is to provide a clear and concise account 
of mechanical admittances and to illustrate some 
of their applications to oscillation problems. 
While the concept of a mechanical admittance or 
dynamic flexibility is neither difficult nor obscure, 
it is only recently that the utility and power of the 
concept has been appreciated. The first step was 
made by Carter (1936), who showed how the oscilla- 
tory behaviour of engine-airscrew systems could 
be predicted from a knowledge of the dynamic 
flexibility characteristics of the two components. 
Professor Duncan believes that the dynamic 
flexibility has clear advantages, especially in 
problems concerning continuous bodies which are 
both massive and flexible. The monograph gives 
a connected account of the subject as viewed by 
him and contains much hitherto unpublished 
material. 

The monograph should be of value to investi- 
gators and technicians concerned with mechanical 
vibrations and to students. A clear and simple 
exposition is given and difficult mathematics has 
been avoided. No transcendental functions beyond 
the exponential and associated circular and hyper- 
bolic functions have been used. The examples 
have been chosen to illustrate methods and prin- 
ciples. No attempt has been made to enter deeply 
into specific technical applications. 
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Industrial and Labour Notes 


Interim Index of Industrial Production 


The February issue of the Monthly 
Digest of Statistics (H.M. Stationery Office) 
contains some explanatory notes on the 
Interim Index of Industrial Production which 
has been prepared by the Central Statistical 
Office, and which is intended to provide a 
general measure of monthly changes in the 
volume Of industrial production in the United 
Kingdom. The index includes mining, manu- 
facturing, building and public utilities, but 
does not cover transport, distribution, commerce 
and services. It takes account of all types of 
production, whether for the home market, for 
export, or for the Armed Forces. 

The ‘index is based on about 400 individual 
production series, almost all of which represent 
physical quantities produced, and the level of 
production in each month is expressed as a 
percentage of the average monthly production 
in 1946. In combining the individual produc- 
tion series to form index numbers for groups 
of industries, the general method has been to 
allocate “‘ weights ” to each industry or trade, 
proportional to the estimated relative net 
output in 1946. These estimates are based on 
(a) the net output of different industries in 
1935 as shown by the Census of Production, 
(b) estimates of the net output of small firms 
‘not covered by that Census of Production, 
and (c) estimates of the changes in the total 
wage bill in each industry between 1935 and 
1946, obtained from the numbers of insured 
persons employed and average weekly earnings. 

Reference to the new index was made by 
the Chancellor of the Exchequer, Sir Stafford 
Cripps, at his Press conference on Thursday 
of last week. He said that, comparing 1947 
with 1946, the figures showed that the total 
volume of industrial production was estimated 
to have risen by about 9 per cent. The year 
1947 was adversely affected by bad weather 
in January, February and March, but, allowing 
for seasonal variations, there was a steady 
improvement in subsequent months and the 
total production in the last half of 1947 had 
shown an increase of 104 per cent on the corre- 
sponding period of 1946. Taking 1946 as 100, 
the Chancellor stated that for the final three 
months of 1947 the index of production stood 
at: October, 121; November, 122; and 
December, 117, a fall which was accounted 
for by the Christmas holiday. The general 
increase in production, Sir Stafford continued, 
must be ascribed in part to the expansion of 
industrial employment resulting from de- 
mobilisation, but by the end of 1947 total 
industrial production had risen distinctly more 
than the numbers in industrial employment. 
That was partly because in the period imme- 
diately after the end of the war a great deal 
of effort had been absorbed in preparatory 
work and in gradual readjustment to new 
conditions. 


Scientific Management and Increased Output 
Tube Investments, Ltd., has recently 
published some typical examples of improved 
results which have been achieved in its factories 
where scientific methods of works management 
have been applied. The firm claims that the 
improved performances of four typical indi- 
vidual machines taken at random in one of the 
works showed an increase in productivity of 
123 per cent., 242 per cent, 5 per cent and 81 
per cent, respectively, and that in one of its 
tube drawing factories the overall increase in 
productivity has been 64 per cent. 

It is pointed out that a 64 per cent greater 
volume of output for the complete factory was 
not possible for several reasons. Apart from 
considerations of raw material supplies, the 
amount by which the production of a whole 
factory can be increased is obviously not neces- 
sarily equal to the average increased produc- 
tivity of all machines or departments. Unless 
the improvement in productivity in all depart- 
ments is the same, the increase in total volume 
of factory output must bear some relation to 


that of the department in which the lowest 
increase in productivity is achieved. As a 
rule, the latter is the department which, from 
the point of view of productivity, was previously 
most efficient, as,’ naturally, the scope for 
improvement would be less. In the particular 
factory studied, the increase in volume of 
output was 31 per cent. 

Tube Investments, Ltd., says that its expe- 
riences suggest that, in an average cross 
section of industrial undertakings, productivity 
could be increased by at least 20 to 25 per cent 
by introducing the latest scientific methods 
of works management. By virtue of that 
increased productivity, workers would sub- 
stantially increase their earnings, and, further- 
more, labour costs would be reduced. 


Rates of Wages and Hours of Labour 


The changes in wage rates reported 
to the Ministry of Labour as coming into opera- 
tion in the United Kingdom during the month 
of January showed an aggregate increase 
of approximately £100,000 in the weekly full- 
time wages of about 320,000 workers. In 
addition, a number of workers had their 
houriy rates increased so as to give approxi- 
mately the same weekly wages as before for 
a shorter working week. Of the total increase 
of £100,000 a week, about £89,000 was the 
result of direct negotiations between employers 
and workpeople or their representatives, about 
£6500 came into effect under arbitration awards, 
and the remainder resulted from arrangements 
made by joint industrial councils or other 
joint standing bodies established by voluntary 
agreement. 

The changes in hours of labour reported to 
the Ministry as having come into operation 
in January resulted in an average reduction 
of about 3} hours a week for approximately 
96,000 workpeople. The principal groups of 
workers affected by the changes were those 
employed in the brickmaking industry, in 
which a normal working week of forty-eight 
hours was reduced to forty-four hours; those 
employed in metal wares manufacture, in 
which the normal weekly hours beyond which 
overtime rates become payable, were reduced 
from forty-seven to forty-four; ballast, sand 
and gravel quarry workers, whose normal 
week was reduced from forty-eight hours 
averaged over the year to forty-four throughout 
the year, and maintenance and certain other 
workers on inland waterways whose hours were 
reduced from forty-eight or forty-seven to 
forty-four. 


New Industries in Northern Ireland 


The Northern Ireland Government has 
announced that, since the passing of the New 
Industries Development Act (Northern Ireland), 
1932, 133 new industrial undertakings or 
expansions of existing undertakings have been 
established with Government assistance or 
co-operation. In addition, twenty-six Govern- 
ment-sponsored undertakings are likely to 
start operations in the near future. In all 
these undertakings, it is estimated that the 
potential employment is 30,611, and it is 
stated that by the end of last year the labour 
intake totalled 17,534. In presenting this 
report, the Northern Ireland Government says 
that the figures do not include the considerable 
number of industrial undertakings which have 
been established or expanded without Govern- 
ment assistance or support. 


The National Coal Board’s Tasks 


At a recent luncheon meeting of the 
Council of the British Engineers’ Association, 
Sir Joseph Hallsworth, a member of the 
National Coal Board, spoke of the work of the 
Board’s manpower and welfare department, 
for which he is responsible. He said that the 
National Coal Board had faced a tremendous 
problem in 1947, for not only was there the 
human element to guide through the intricacies 
of a new organisation, but manpower was at a 


premium, there were heavy arrears of repuirs, 
and there was a diversity of labour conditions 
to be regularised. On the labour side alone, 
Sir Joseph commented, the task was colossal, 
and the introduction of the five-day wook, 
increased wages, and improved working conii- 
tions had cost the Board more than £60,000,0/10, 
which must be regarded as a ‘ goodwill” 
investment. 

Sir Joseph went on to say that the task of 
winning the miners’ confidence was being 
accomplished by the establishment of machinery 
for full consultation at all levels. The organisa 
tion was functioning with increasing efficiency, 
and conferences, week-end schools and summvr 
schools were being used to explain the objects 
of joint consultation. There were, however, 
other tasks, such as the problem of redundant 
labour caused by the closing of uneconomic 
collieries. Furthermore, the industry had to 
be made as safe and healthy as possible to 
ensure an adequate flow of recruits in the future. 
To this end, Sir Joseph said, training and educa- 
tional schemes had to be developed, relation- 
ships with the Mining Colleges had to be 
strengthened, and various forms of apprentice 
schemes established. In addition, the welfare 
programme, including baths, canteens and 
medical centres would cost a large sum on 
capital and revenue accounts. Finally, Sir 
Joseph stated, looking to the more remote 
future, we might get our full requisite coal 
output from a lesser number of collieries 
employing a highly trained but reduced labour 
force. 


Trade Disputes 


Industrial disputes leading to stop- 
pages of work in the month of January num- 
bered 173, according to information given in the 
latest issue of The Ministry of Labour Gazette. 
There were also seven stoppages, which began 
before January, still in progress in the early part 
of that month. In these 180 stoppages, 32,600 
workers were involved directly and indirectly and 
the aggregate number of working days lost was 
82,000. In December there were 139 stoppages 
of work in progress, involving 25,500 people 
and causing a loss of 80,000 working days, while 
in January, 1947, there were 173 stoppages 
which affected 114,200 workers and were 
responsible for an aggregate loss of 412,000 
working days. 

Of the total number of stoppages of work in 
progress: during January, 99 were in the coal 
mining industry, involving 9600 workers, and 
accounting for an aggregate loss of 15,000 work- 
ing days. In the metal, engineering and ship- 
building industries, 30 stoppages were in pro- 
gress, involving 6200 people and causing a loss 
of 17,000 working days. There were 161 
stoppages of work through disputes which 
ended during January, and of these, 78 lasted 
not more than one day; 41 lasted two days ; 
17 lasted three days; 18 lasted from four to 
six days ; and 7 lasted more than six days. 


Mining Equipment Advisory Committee 

The Ministry of Supply states that a 
committee has been set up to keep under review 
the production of mining equipment in relation 
to the home requirements of the National Coal 
Board and the requirements for export. It will 
advise the Ministers concerned on these and 
other general questions affecting the productive 
efficiency of the mining equipment industry. 
The committee, of which Mr. John Freeman, 
Joint Parliamentary Secretary of the Ministry 
of Supply, will act as chairman, includes repre- 
sentatives of the Ministries of Supply, Fuel and 
Power, and Labour, the Board of Trade, the 
National Coal Board, the Federation of Colliery 
Equipment Manufacturers, the British Rubber 
Belting Manufacturers’ Association, the Loco- 
motive Manufacturers’ Association, the Con- 
federation of Shipbuilding and Engineering 
Unions, the Transport and General Workers’ 
Union and the National Union of Mixe- 
workers. 
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French Engineering News 
(From our French Correspondent) 


French machine tool makers feel that they 
are now in a position to compete with foreign 
manufacturers, although they cannot produce 
machine tools in quantity, owing to the limited 
allocations of raw materials and accessories 
at their disposal. However, they have been 
able to guarantee the quality of their machines 
and have solved the problem of bringing manu- 
facturing costs into line with current world 
prices. Each manufacturer has voluntarily 
limited his activity to a few models which he 
has made his speciality, and which have been 
subjected to special tests to ensure the requi- 
site finish and precision. 

French firms are apprehensive, however, 
about the return of machine tools, constructed 
in France during the occupation, from Germany . 
They point out that these machines have 
undergone intensive use and were constructed 
in many cases, due to shortages, with inferior 
materials; also, manufacturers were often 
concerned more with producing faulty machines 
than perfect ones. Under these circumstances, 
they say, buyers are likely to be very disap- 
pointed and the machines will not add to the 
reputation of French machine-tool makers. 
They ask, therefore, in the interests of buyers 
as well as the industry, that before being sold 
the machines should be returned to their 
makers for checking and overhauling. 

7 * * 


The 20th Salon de la Machine Agricole, 
and second of the post-war series of exhibitions 
which has opened in Paris, bears witness to 
the remarkable activity of French constructors, 
despite shortages of steel, rubber, and petrol. 
At the moment France needs 250,000 tractors, 
but steel resources and foreign currency short- 
age make it impossible for her to construct 
or import more than 50,000 a year. In fact, 
she will produce about 16,000 tractors in 1948. 

Among interesting tractors noted was the 
machine developed by Renault. Efforts have 
been concentrated on a single model. The 
tractor is rated at 25 h.p., and is said to be 
able to plough two hectares a day, working 
to a depth of 25cm. It can also tow an 8-ton 
wagon or can draw the threshers used by co- 
operatives. A device for the mechanical 
attachment of a reaper and binder and another 
for a mowing machine is available. The for- 
ward axle is articulated, and the rear wheels 
can be separately braked by using either of 
two pedals, thus giving the tractor a small 
turning circle. An impulse magneto helps to 
give easy starting at low temperatures. The 
gearbox gives three speeds for cultivation, 
and a higher speed for road work: 

The British Ferguson system of tractor and 
implements attracted attention. This lightly 
built tractor may be used with any of thirty 
specially designed tools. 

* * * 

Following the launching of the petrol tanker 
“* Saéne,”’ at Dunkirk, the 9000-ton cargo ves- 
sel ‘‘ Cavelier-de-la Salle ’’ has been launched at 
Bordeaux. This ship, which has a speed of 
16 knots, was constructed at the Forges et 
Chantiers de la Gironde, where four slipways 
are constantly occupied. Amongst plant 
in use is a 50-ton crane with a 43m radius, 
used to handle prefabricated elements. 

The port of Bordeaux itself is a hive of 
activity. Thanks to the application of new 
explosive techniques, wrecked vessels sunk by 
the Germans have been setionted. 

* 

The State has ‘ieee itself for private 
initiative for the research and exploitation of 
colonial mines by setting up a mining bureau, 
which has for its object the promotion of 
research, equipment and exploitation of mines. 
It will proceed directly, or through regional 
bureaux wherever there is a deficiency of private 
initiative and is authorised to acquire, cede, 
modify, or affirm all permits for mining research 
and permits and concessions for exploitation. 
It can also extract, buy, treat, transform, 
exchange, or sell all ores, products and by- 
products, derivatives, and alloys obtained 
through its operations. 
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Notes and Memoranda 


Rail and Road 


New SIGNALBOX aT WIMBLEDON.—A new signal- 
box at’ Wimbledon, Southern Region of British 
Railways, was brought into service recently and 
replaces the “‘ A” box, which had been in use since 
1900. The site chosen for the new box is at the 
London end of the down local and main platforms 
at Wimbledon, and the structure itself includes a 
122 lever electro-mechanical frame operating all 
existing signals and points, a relay room for the 
housing of electrical apparatus, a battery room for 
the operation of electrically worked points and 
linemen’s mess and working accommodation. 


SIGNALLING INSTALLATION AT YorRK.—Sir Cyril 
Hurcomb, Chairman of the British Transport Com- 
mission, has announced that the present signalling 
installation at York is to be replaced in 1950 by a 
new and modern system, the cost of which is esti- 
mated at £410,000. The new installation will, it is 
believed, be the largest of its kind in the world. 
When it is in use the operation of all trains within a 
distance of 4 miles to the south and 14 miles to the 
north of York Station will be controlled from one 
central signalbox by means of power-operated 
points and colour-light signals. They will be 
worked from a console containing groups of 
thumb switches, and electrical proving, ‘locking 
and indicating devices will be incorporated. The 
new signalling installation will be able to deal 
with upwards of 800 possible train routes; so 
intricate is its equipment that testing after com- 
pletion will occupy several months. Sir Cyril also 
stated that the new carriage construction shop, 
now nearing completion at York, in the North- 
Eastern Region of British Railways, will replace 
that destroyed by fire in December, 1944. It has a 
floor area of 60,000 square feet. 


Air and Water 


SaFety or Lire aT Sea.—An international con- 
ference on the Safety of Life at Sea is to open in 
London on April 23rd. The United Kingdom 
delegation will be headed by Sir John Anderson, 
M.P., and Sir Gilmour Jenkins, Secretary of the 
Ministry of Transport. The delegation has met 
—. to examine the proposals which have 

— 2 forward by various government’s for 
amending the International Convention for the 
Safety of Life at Sea, 1929. 


PROPOSED COMMISSION ON PANAMA CANAL.—A 
measure introduced recently in the United States 
House of Representatives proposes the creation of 
an Interoceanic Canals Commission to investigate 
schemes for increasing the capacity of the Panama 
Canal. It is reported by Engineering News-Record 
that this measure would permit the President to 
appoint a commission of nine to study how the 
capacity of the Panama Canal might best be 
increased and how the operation of the canal 
might best be improved. It would also investigate 
the feasibility of constructing a new canal at some 
other location, and make recommendations as to 
how such a waterway might best be operated. In 
its work, the commission would be required to give 
careful consideration to the report recently sub- 
mitted to Congress by the governor of the Canal 
Zone calling for conversion of the existing canal 
to a sea-level waterway. 


Miscellanea 
ENGINEERING AND MARINE EXHIBITION, 1949.— 
The next Engineering and Marine Exhibition is to 
be held at Olympia, London, from August 25 to 
September 10, 1949. It is being organised, as 


formerly, by F. W. Bridges and Sons Ltd., Grand 
Buildings, Trafalgar Square, W.C.2. 


Tue Late Mr. W. G. CAMPBELL.—We regret to 
have to record the death which occurred recently 
in Leeds of Mr. William George Campbell, a director 
of the Hunslet Engine Company, Ltd., and the 
last member of the Campbell family to be actively 
connected with the business. The family became 
associated with “‘ Hunslet ” more than seventy-five 
years ago, when the late Mr. Jas. Campbell acquired 
a controlling interest. 


Busses For Mexico.—We have recently received 
the following announcement from Tube Invest- 
ments, Ltd. :—A rt was recently published in 
Britain and the United States to the effect that a 
Mr. Herbert Swinger, who claimed to be the repre- 
sentative of Tube Investments, Ltd., had revealed 
a plan to sell to Mexico all-metal buses in a broken- 
down form to get round the ban on exportation of 
automobiles to that country. Tube Investments, 
Ltd., has no knowledge of Mr. Herbert Swinger, who 


is certainly not associated directly or indirectly with 
any of the T.I. companies. His statement, more- 
over, bears no relatiqn whatsoever to the policy 
of any of the companies within the T.I. Group. 
Tube Investments, Ltd., is not building, nor does 
it intend to build, broken-down all-metal buses, its 
interest in this class of trade being limited solely 
to the production, by one of the T.I. companies— 
Metal Sections, Ltd.—of a complete range of com- 
ponent parts for omnibus and truck bodies to those 
concerns interested in the building of commercial 
vehicle bodies. 


INSTITUTION OF PRODUCTION ENGINEERS.—The 
Council of the Institution of Production Engineers 
announces that medals for the 1947-48 session 
have been awarded as follows :—To Mr. W. H. 
Tait, for his paper on “ Plain Sleeve Bearings, 
Materials and Design,” and to Mr. R. E. Wilson, 
for his paper on “ The Relative Merits of Electro- 
deposited Nickel and Chromium.” The medals 
will be presented at a meeting of the Institution to 
be held at the Royal Empire Society, Northumber- 
land Avenue, London, W.C.2, on Thursday, April 
8th, at 7 p.m. 


THe Paris Trape Far.—tThe thirty-seventh 
Paris Trade Fair is to be held from May Ist to 
17th inclusive. The main portion of the Fair will 
occupy more than 100 acres at the Porte de 
Versailles, on the edge of the city, and the Grand 
Palais in the Avenue des Champs-Elysées will 
be used as an annexe for electrical and radio 
exhibits. British visitors may obtain a “ Carte 
de Legitimation,” permitting entry for the whole 
period of the Fair, from the office of the Foire de 
Paris, 2, Rugby Street, London, W.C.1. 


I. Mecu. E. Summer Mretinc.—The Council of 
the Institution of Mechanical Engineers is exploring 
the possibility of holding the first post-war summer 
meeting of the Institution in Glasgow. If satis- 
factory arrangements can be made the meeting will 
begin on Tuesday, June 15th, and will conclude on 
Thursday, June 17th. Mr. William Ferguson and 
Professor A. W. Scott have agreed to act as joint 
honorary local secretaries, and the provisional out- 
line programme includes morning meetings for the 
reading and discussion of papers, works visits, an 
Institution dinner or supper-dance and an evening 
reception at the Royal Technical College. 


Review oF German Scrence.—The Foreign 
Office announces the publication and distribution of 
the first volumes of the ““ FIAT Review of German 
Science,” compiled by German experts under the 
direction of the British, American and French Field 
Intelligence Agencies (Technical). The review is 
written in German and covers fundamental research 
in pure science during the years 1939-46. By 
agreement the first printing is a restricted edition 
for official distribution between the three Allies 
and U.N.E.S.C.O. The British share of about 250 
sets will be issued to governmental and other bodies 
within the Commonwealth, to universities and 
medical schools and to the libraries of certain 
learned and professional societies. The Allied 
edition of the “ FIAT Review ” will be followed by 
a German edition. The latter, also printed in 
German, will be published by Dieterich’sche Verlags- 
buchhandlung, Wiesbaden, Germany, and will be 
obtainable through normal trade channels. It is 
understood that volumes will not be sold separately, 
but only in sets comprising the titles under each of 
the six subject headings. The subjects covered by 
the ‘ Review” include Physics, Chemistry and 
Mathematics. 


Contracts 


THE BRIGHTSIDE FouNDRY AND ENGINEERING 
Company, Ltd., has received an order from Stora 
Kopparbergs Bergslags Aktiebolag (Domnarfvets 
Jernverk), for the supply of rolling mill plant for 
the production of medium structural sections for 
its steelworks at Domnarvet. 


THE GENERAL Etectric Company, Ltd., has 
received an order from the Sociedade Estoril, 
Portugal, for electric rolling stock for operation 
on the lines between Lisbon and Cascais at the 
mouth of the Tagus. The contract includes motor 
coaches, trailer coaches and a locomotive. The 
coaches, which are of all-steel construction, are 
each mounted on two two-axle bogies, the motor 
coaches being equipped with four 140 h.p., self- 
ventilated, d.c. motors operating under electro- 
pneumatic control. The mechanical parts and 
bodies of the coaches will be constructed by 
Cravens Railway Carriage and Wagon Company, 
Ltd., of Sheffield. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, a desirous of 
having notices of meetings inserted én this column, are 
requested to note that, in order to make sure o, ibauion, 
the necessary information should reach on, or 
before, the morning of the Monday of the preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting és to be held should be clearly stated 


Association of Supervising Electrical Engineers 
Monday, March 15th.—CrNtTRaL Lonpon BRANCH ; 
St. Ermins Hotel, Caxton Street, S.W.1. ‘“ Radiant 
Heat for Industrial Purposes,” O’C. Horgan. 
6.40 p.m. 
Tuesday, March 16th.—Lighting Service Bureau, 2, 
' Savoy Hill, W.C.2. “‘Some Applications of Elec- 
tricity to Space- Heating of Buildings,” Se 
Bruce. 6.15 p.m. 
Wednesdau, March 17th._—Coventry Brancu: Tech- 
nical College, The Butts, Coventry. ‘‘ Some Aspects 
of Refrigeration,” A. O. B. Brandon. 7 p.m.— 
MANCHESTER Branco: Engineers’ Club, Albert 
Square, Manchester. Discussion on “‘ Factory 
Regulations,”’ opened by C. Cameron. 7 p.m. 
Thursday, March 18th.—PortTsMoUTH BrancH: The 
Talbot Hotel, Southsea. “Artificial 3-Phase 
Systems,” A. N. D. Kerr. 7 p.m. 


Bradford Engineering Society seuetts 
Monday, March 15th.—Technical College, Bradford. 
““Manufacture of Seamless Steel Tubes,” Jas. 
Windross. 7.15 p.m. 
Chemical Society 
Thursday, March 18th.—Physical Chemistry Laboratory, 
South Parks Road, Oxford. Annual General 
Meeting. 12 noon. “ Some Aspects of the Chemistry 
of Hydrocarbons,” C. N. Hinshelwood. 3 p.m. 
Diesel Engine Users Association 
Thursday, March 18th.—Caxton Hall, Caxton Street, 
§.W.1. ‘Further Reflections on the Application 
of Diesel-Electric Traction,” T. Hornbuckle. 2.30 
p.m. 
Illuminating Engineering Society 
To-day, March 12th.—BtrMIncHAM CENTRE: Imperial 
Hotel, Temple Street, Birmingham. ‘ Church 
Lighting, ” W. J. P. Watson. 6 p.m. 


Incorporated Plant Engineers 

Thursday, March 18th.—LiverPoot Brancu: Liver- 
pool Engineering Society, The Temple, Dale Street, 
Liverpool. Laundry Equipment,” Mr. Fenner. 
7.30 p.m. 

Institute of British Foundrymen 

To-day, March 12th.—MIpDLESBROUGH Brancu: Cleve- 
land Scientific and Technical Institute, Corporation 
Road, Middlesbrough. “Cupola Operation, Precept 
and Practice,” C. A. Payne. 7 p.m. 

Saturday, March 13th.—Scottish Brancnw: Royal 
Technical College, George Street, Glasgow. ‘‘ The 
Influence of Production Flow on Moulding Methods 
in Iron Foundries and its Effect on P.M.H. and 
General Efficiency,” R. C. Shepherd. 2.45 p.m 

Thursday, March 18th.—LINCOLN Section: Technical 
College, Lincoln. “Recent Technical Develop- 
yng — * to sp re of Castings,” 


Sein March 20th. scdueaioen AND W. oF ENGLAND 
Brance: Grand Hotel, Broad Street, Bristol 
“Ferrous Diecasting,” H. A. Redshaw. 3 p.m. 

Institute of Marine Engineers 

Monday, March 15thJumior Section: Technical 
College, Acton. “The Combustion Turbine,” 
J. Calderwood. 7.30 p.m. 

Institute of Metals 

Tuesday, March 16th to Thursday, March 18th.—Institu- 
tion of Civil Engineers, Great George Street, West- 
minster, S.W.1. Annual General Meeting, 2.30 p.m. 
(Tuesday), 10 a.m. (Wednesday and Thursday). 


Institute of Navigation 


To-day, March 12th.—Royal United Services Institution, 
Whitehall, 8.W.1. “ Air Sextants,” P. F. Everitt. 


Institute of Transport 

To-day, March 12th.— NorTHERN SECTION : Royal Turk’s 
Head Hotel, Newcastle. Annual dinner. 7 p.m. 

Monday, March 15th.—GuovucesTteR GrovuP: Dock 
Office, Gloucester. “‘ Modern High Speed Flight 
and its Commercial Possibilities,’ E. Greenwood. 
6 p.m.—Sussex Grovur: Old Ship Hotel, Brighton. 
Paper by R. M. T. Richards. 5.30 p.m. 

Institution of Chemical Engineers 

Tuesday, March 16th.—Geological Society, Burlington 
House, Piccadilly, W.1. “‘ Heat Transfer,” A. D. 
Davidson. 5.30 p.m. 

Saturday, March 20th—N.W. Branco: College of 
Technology, Manchester. ‘Value of Statistics 
to the Chemical Engineer,” N. T. Gridgeman. 
3 p.m. 

Institution of Civil Engineers 

Tuesday, March 16th.—Great George Street, S.W.1. 
“The Reconstruction of Bamford Filters,” R. 
W. 8. Thompson. 5.30 p.m. 

Friday, March 19th.—BIRMINGRAM AND DISTRICT 
ASSOCIATION : Queens Hotel, Birmingham. Annual 
Dinner. 6.30 p.m.—YORKSHIRE ASSOCIATION : 
Great Northern Station Hotel, Leeds. ‘‘ Pumping 
Machinery,” H. R. Lupton. 7 p.m. 

Institution of Electrical Engineers 

Monday, March 15th—Lonpon StupeEnts’ SEcTion : 
Savoy Place, Victoria Embankment, W.C.2. 
“‘Domestic Electrical Installation Practice,” G. 
H. Hughes. 7 p.m. 

Thursday, ya 18th.—ORDINARY MEETING: Savoy 
Place, Victoria Embankment, W.C.2. ‘“ Load 
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Dispatching and the Reasons for it with special 
needa, British Grid System,” A. R. Cooper. 
5.30 

Friday, J aod 19th.—MEASUREMENTS AND TRANSMIS- 
ston SEcTION: Savoy Place, Victoria Embank- 
ment, W.C.2. ‘“‘The Influence of Inverse Time 
Relay Characteristics on Discriminative Time,” 
E. W. Connon and E. Smith. 5.30 p.m. 

Saturday, March 20th.—NortH Miptanp StTuDENTS’ 
Section: City of Leeds Electricity Department, 
Whitehall Road, Leeds, 1. “Trends in Transmis- 
sion,” A. H. Mumford. 2.30 p.m.—Soutu Mip- 
LAND STUDENTS’ SecTIoN: English Electric Com- 
pany, Ltd., Stafford. htning Protection of 
High Voltage Systems,” J. Mitchell. 2.30 p.m. 


Institution of Heating and Ventilating Engineers 

Wednesday, March 17th.—Institution of Mechanical 
Engineers, Storey’s Gate, St. James’s Park, 8.W.1. 
“Air Heaters,” A. Connor Wilson. 6 p.m.— 
LonDON AND DistRIcT AssoOcIATE MEMBERS AND 
Grapvuates’ Section: Gas Industry House, 1, 
Grosvenor Place, 8.W.1. ‘‘ Automatic Oil Burners 
for Domestic Installations,’ Louis A. Forni. 
6.30 p.m. 

Institution of Mechanical Engineers 
a March 12th.—Storey’s Gate, St. James’s Park, 
.W.1. “The Criterion of ‘ Yield’ of Gun Steels, s 
. L. M. Morrison; “Plastic Stress-Strain Rela- 
tions,’’ W. M. Shepherd. 5.30 p.m. 

Monday, March 15th.—Miptanp Branco, GRADUATES’ 
Section: James Watt Memorial Institute, Great 
Charles Street, Birmingham. ‘Heat Transfer 
with Tubes,” W. Allen. 7 p.m.—ScorrisH CENTRE : 
AUTOMOBILE Drvision : Institution of Engineers and 
Shipbuilders, 39, Elmbank Crescent, Glasgow. ‘* The 
Organisation of Large-Scale Vehicle Overhaul and 
Repairs,” E. C. Ottaway. 7.30 p.m. 

Tuesdays, March 16th.—Luron AvTomoBILe Division : 
=~ Hotel, Luton. Annual General Meeting. 

6.30 p.m. “ Test Methods and Some Instruments,” 
E. B. Stead. 6.40 p.m. 

Thursday, March 18th.—MIpLanp Branco: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘Investigation of Some of the 
Factors Governing Scuffing and Wear by means of 
Some Recently Developed Test Methods,.’ S. G. 
Daniel, H. F. Kenyon and T. B. Lane. 6 p.m.— 
NortH WESTERN BRANCH: Engineers’ Club, 
Albert Square, Manchester. ‘Basic Physical 
Properties Relied on in the Frozen Stress Tech- 
nique,” W. A. P. Fisher. ‘‘ Modern eye of 
Photo-Elasticity,” R. B. Heywood. m.— 
Bristot AUTOMOBILE Division: Grand Totel, 
Bristol. ‘‘ The Organisation of Large-Scale Vehicle 
Overhaul and Repair,” E. C. Ottaway. 6.45 p.m. 
—Derzy AvTomoBILe Division: School of Arts, 
Green Lane, Derby. ‘“ Road Motor Vehicles,” 
Maurice Platt. 7 

Friday, March 19%h.—Storey’s Gate, St. James’s Park, 
S.W.1. Annual General Meeting. 5.30 p.m.— 
Scottish BRANCH, GRADUATES’ Section: Royal 
Technical College, Glasgow. “* Analysis of Refri- 
gerator Compressor Performance,” J. Stewart. 
7.30 p.m.—YORKSHIRE BrancH: Royal Victoria 
Station Hotel, Sheffield. ‘“ Electric Traction Motors 
and their Mechanical Coupling,” G. H. Fletcher. 
4 p.m, 

institution of Mining and Metallurgy 

Thursday, March 18th.—Geological Society, Burlington 
House, Piccadilly, W.1. “‘ Further Notes on Con- 
verter Practice at Rio Tinto,” H. R. Potts. 5 p.m. 
Institution of Post Office Electrical Engineers 

Tuesday, March 16th.—InrorMaL MEETING: L.T.R. 
— ge Refreshment Club, Waterloo Bridge 
House, 8.E.1 ‘Some Area Views on Present- 
Day Problems of External Construction and 
Maintenance,”’ R. F. Matthews and F. E. Plumpton. 


5 p.m. 
Institution of Naval Architects 

Wednesday, March lith to Friday, March 19%th.—Royal 
United Services Institution, Whitehall, S.W.1. 
Annual Meeting. 

Institution of Production Engineers 

Monday, March 15th.—Hautrax Section: White Swan 
Hotel, Halifax. ‘‘ Observations and Views on 
Heavy German Industry,” H. P. Budgen. 7 p.m. 

Wednesday, March 1ith.—SuHEFFIELD SECTION: Royal 
Victoria Hotel, Sheffield. ‘“‘ Structure of Manage- 
ment,” G. E. Chelioti. 6.30 p.m.—BrrMINGHAM 
Section: James Watt Memorial Institute, Great 
Charles Street, Birmingham. ‘‘ Accurate Costing 
in a Medium Sized Engineering Organisation,” 
J. Loxham. 7 p.m.—WESTERN SECTION: Grand 
Hotel, Bristol. ‘‘The Cold Plastic Deformation 
of Metals,” G. Murray. 7.15 p.m.—LIvEeRPOOL 
Section: Arts Theatre, The Wabversity, Liver- 
ool. ‘Engineering Development at Speke, 
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** Some Bepedionte in Structural Analysis,” J. W. H, 
King. pe 

Wednesday, arch 17th. —tener GRADUATES’ Anp 
StupENts’ SECTION : r par Streot, 
8.W.1. Annual BN eeting. p.m.-~ 
Yorxsurre Brancu: Great Meher Foil l, 
Leeds, ‘‘The Load-Carrying Capacity of Piles : 
Estimation By Soil Mechanics thods,” J. Pp. 
Porter. 6.30 p.m. 

Thursday, March 18th.—LANOASHIRE AND CHESHIRE 
Brancx: Milton Hall, Deansgate, Manchester, 
Annual General Meeting. 7 p.m. 

Junior Institution of Engineers 
To-day, March 12th.—39, Victoria Street, 8.W.1. “Some 
nusual Locomotives,” C. R. H. Simpson. 6.30 p.m. 

Monday, March 165th. —Norru WESTERN SEcTION : 

Manchester Geographical Society, 16, St. Mary’s 

‘ar ter. ‘The Mass Spectro- 
meter,” “J. Bennett. “An Aspect of Science :; 
Psychology,” R. J. Birkinshaw. ‘“‘ Research and 
Industry,” A. Eaton. 7 p.m. 

Fridey, March 19th.—39, Victoria Street, §S.W.}. 
““Machinator : Quo Vadis?” L. 8S. Atkinson, 
6.30 p.m. 

Manchester Association of Engineers 

To-day, March 12th.—Grand Hotel, Manchester. Annual 
Dinner. 7 p.m. 

Friday, March 19th.—Engineers’ Club, Albert Squar: 
Manchester, Annual General Meeting. ‘Some 
Properties of Wire and Wire Products Used in 
Engineering,” R. 8. Brown. 6.45 p.m. 

North-East Coast Institution of Engineers and Shipbuilders 

Friday, March 19th.—Mining Institute, Newcastle-upon- 
Tyne. ‘‘ Experiment. Work on Merchant Ship 
Models During the War,’’ Arnold Emerson ani 
N. A. Witney. 6.15 p.m. 

North-Western Fuel Luncheon Club 

Wednesday, March 17th.—Engineers’ Club, Albert 
Square, Manchester. ouse Warming,” Dr. 
Harold Hartley. 12 noon. 

Royal Aeronautical Society 

Thursday, March 18th.—Institution of Civil Engineers: 
Great George Street, S.W.1. “Flight Testing at 
High Subsonic Speeds,” H. Davies. 6 p.m. 

Royal Institution of Chartered Surveyors 

Wednesday, March 17th.—12, Great George Street, 8.W.1. 
‘*The Fourth Edition of the Standard Method of 
Measurement,” E. C. Harris. 5.30 p.m. 

Sheffield Metallurgical Association 

Tuesday, March 16th.—198, West Street, Sheffield, 1. 
** Recent Development in Non-Ferrous Metallurgy,” 
A. G. Quarrell. 7 p.m. 

Sheffield Society of Engineers and Metallurgists 

Monday, March 15th.—Royal Victoria Station Hotel, 
Sheffield. ‘‘The Cold-Working of Metals,” C. H. 
Desch. 6.15 p.m. 

Society of Engineers 

Friday, March 19th.—InForMaL SECTION: 17, Victoria 
Street, S.W.1. ‘‘ Steam,” Film prepared by Babcock 
and Wilcox. 6.30 p.m. 

Women’s Engineering Society 

Tuesday, March 16th.—MaNcCHESTER BRANCH: Visit 
to Scientific Glassblowing Company, Ltd., 12-14, 
Wright Street, Oxford Road, Manchester. 6.30 p.m. 








Personal and Business 


Mr. C. J. Hornssy has been appointed assistant 
secretary to the British Electricity Authority. 

Mr. R. Harvey, B.Sc., has been appointed 
manager of the Electrical Development Association’s 
testing house. 

Mr. P. F. Jones and Mr. C. N. Silversides have 
been appointed divisional engineers in the equip- 
ment division of Specialloid, Ltd. 

Serck Raprators, Ltd., announces that Mr. 
Fraser Robson has been appointed chief engineer 
and that Mr. A. Fowler has joined the staff. 

Mr. Joun ALcocK, joint managing director of 
the Hunslet Engine Company, Ltd., has been 
appointed to the board of W. G. Bagnall, Ltd. 

Mr. Taytor THompson, civil engineer of the 
North-Eastern Region, British Railways, has been 
elected President of the Permanent Way Institution. 

Marconi’s WIRELESS TELEGRAPH CoMPANY, 
Ltd., announces that Mr. J. G. Robb has been 
appointed chief of a new engineering division in 





iverpool, from Aircraft to Rubber Production,’ 

D. J. Crabbe. 7.15 ; 

Thursday, March 18th.—Guascow Section : Institution 

of Engineers and Shipbuilders in Scotland, 39, 

Elmbank Crescent, Glasgow. Film night and 

Annual General Meeting. 7.30 p.m.—LIvVERPOOL 

Section: Visit to Dunlop Rubber Company. 

Speke, Live 1. 2 pm.—N.E. GRapDvuATE 

SECTION : Neville Hall, Newcastle-upon-Tyne. 

“Cold Upsetting and Thread Rolling,” T, C. 

Parker. 6.45 p.m.—LEICESTER SECTION: College 

of Technology, The Newarke, Leicester. Annual 

General Meeting. 7 p.m. 

Institution of the Rubber Industry 

Tuesday, March 16th.—Scottisx Section : Chamber of 

Commerce Rooms, 25, Charlotte Square, Edin- 
burgh. Annual General Meeting. 7 p.m. 
Institution of Structural Engineers 

To-day, March 12th.—Miptanp Counties Branco: Gas 

Department Demonstration Theatre, Nottingham. 


ce tion with its associated companies. Mr. R. J. 
Kemp succeeds him as , deputy engineer-in-chief 
and chief of the company’s research laboratories. 

Tue CoLoniaAL OFFICE announces the following 
appointments: Lieut.-Colonel J. R. 8. Orchard, 
assistant engineer-in-chief, Posts .and Telegraphs 
Department, Kenya; Mr. B. I. Brough, executive 
engineer, Public Works Department, Nigeria, and 
Mr. D. H. M. Edmunds, assistant engineer, Water 
Development Department, Tanganyika. 

Tue British THomson-Houston aoe 
Ltd., announces that Mr. L. G. Axe, M.LE.E., 
taking up an appointment with the British seer 
Houston Export Company, Ltd, Mr. G. W. Edgley, 
M.I.E.E., has been appointed manager of the 
B.T.H. transformer sales and mining departments, 
and Mr. H. G. Harlow, A.M.I.E.E., is succeeding 
Mr. Edgley as Leeds district manager. 
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A Seven-Day Journal 


Road Transport Executive 


On Wednesday, March 10th, Sir Cyril 
Hurcomb, the Chairman of the British Trans- 
port Commission, gave further particulars of 
recent developments in the organisation of the 
Road Transport Executive, which was formed at 
the end of January, with Major-General G. N. 
Russell as its Chairman. Though, as in the case 
of other Executives, the Executive as a whole 
will be responsible for the activities entrusted 
to it, the individual whole-time members will 
be responsible for particular functions as 
follows :—Mr. Claud Barrington will be re- 
sponsible for freight traffic and Mr. George 
Cardwell for passenger traffic, and these two 
gentlemen jointly will be responsible for engi- 
neering matters. Mr. Harold E. Clay will have 
to do with establishment, staff and welfare 
matters, and Mr. Archibald Henderson with 
organisation, development and research. A 
committee of members will deal with stores. 
The part-time members of the Executive 
are Mr. W. Beckett, Mr. Henry Dutfield 
and Mr. Percy J. R. Tapp, who, while shar- 
ing in the collective responsibility, will assist 
the whole-time members in matters on 
which their special experience and know- 
ledge can be brought to bear. The Chairman 
will be responsible for co-ordinating the work 
of the Executive, and he will give special atten- 
tion to the relationship between road and rail 
services. In due course a scheme of delegation 
will be made, entrusting to the Executive the 
management and operation of the haulage 
undertakings to be acquired under the pro- 
visions of the Transport Act, 1947. In order 
to meet the position which will arise when these 
undertakings are taken over, a divisional 
organisation will be set up throughout the 
country. Probably there will be from ten to 
twelve divisions, each under a chief divisional 
officer, who will be responsible for the operation 
of road haulage services in his division. He 
will also be responsible for commercial ques- 
tions and general administration, including 
staff control. In technical matters, such as 
engineering, in order to preserve uniformity and 
standardisation, departmental officers will 
comply with such instructions as may be issued 
from headquarters. Such instructions will be 
issued to the chief divisional officer, who will 
be charged with the duty of securing the effi- 
ciency and economical operation of his division. 
The headquarters of the Road Transport 
Executive are St. Pancras Chambers, Euston 
Road, London, N.W.1, and the telephone 
number Terminus 7151. 


British Electricity Authority 


THe British Electricity Authority has 
announced a number of headquarters 
appointments in the Transmission and Gen- 
eration Divisions. Mr. P. J. Squire, B.Sc., 
who has been appointed system operation 
engineer, is at present chief assistant operation 
engineer, Head Office, Central Electricity 
Board. Before taking up this appointment in 
March, 1946, he was for five years on the Board’s 
commercial staff. His service with the Board, 
which began in 1934, was broken for a period of 
five years when he was with the Anglo-Iranian 
Oil Company in this country and Iran. Mr. 
F. J. Lane, M.Sc., M.I.E.E., who now becomes 
transmission design engineer with the B.E.A., 
has ben on the staff of the C.E.B. since 1931 
and for the past two years has been in charge of 
its system development section. Previously 
he had special responsibility for the protective 
gear on the grid. Mr. F. Shakeshaft, A.M.I.E.E., 
M. Inst. F., the newly appointed generation 
design engineer, has been the power station 
development engineer of the C.E.B. since 1938. 
Before joining the staff of the Board in 1931 
he was for ten years an assistant turbine 
designer and power station specialist with the 
English Electric Company. The generation 
construction engineer will be Mr. C. E. H. 


Verity, O.B.E., M.I.C.E.,  M.I. Mech. E., 
M.I.E.E. Four years after joining the staff 
of the London Power Company in 1927, Mr. 
Verity became head of its technical department 
(mechanical engineering). Since 1941 he has 
been the company’s chief development and 
testing engineer on the mechanical engineering 
side. Mr. J. A. Vice, A.M.I.E.E., M. Inst. F., 
the newly appointed generation operation engi- 
neer, is at present the technical adviser (gener- 
ation) of the County of London Electric Supply 
Company, with which he has been associated for 
over twenty-three years. Throughout that 
period his responsibilities have included Barking 
generating station and, more recently, Little- 
brook station. 


Submarine Salvage Ship 
H.M.S. “ Reclaim” 


On Friday, March 12th, there was launched 
from the Renfrew shipyard of Wm. Simons and 
Co., Ltd., a new submarine rescue and salvage 
ship, H.M.S. “ Reclaim,” which was named by 
Lady Lillicrap, the wife of Sir Charles Lillicrap, 
the Director of Naval Construction. The ship 
has a length of 217ft and a beam of 38ft. Her 
equipment besides air compressors, salvage, 
pumps, and a decompression chamber for 
divers, includes a development of the Cox under- 
water bolt firing gun for salvage purposes. This 
gun, by use of an explosive propellant, drives 
a bolt with a hole through its centre through 
the skin of a submarine. By attaching a com- 
pressed air pipe to this hollow bolt air can be 
forced into a flooded compartment, with a view 
to expelling it through another orifice and so 
causing @ sunken submarine to refloat. At 
present, owing to limitations in the diameter of 
the tubular bolt, it is not considered practicable 
to pass sufficient air by this means to sustain 
life in a submarine in which normal air supplies 
are becoming exhausted. For life saving, there- 
fore, other methods are under development. 
The gun can also be used for driving solid bolts 
for the securing of hawsers in salvage work or 
attaching plates. The new ship, when com- 
pleted, will replace H.M.S. “ Deepwater,” an 
ex German salvage ship, which is now. being 
used as a deep-water diving and submarine 
salvage vessel, commanded by the Superin- 
tendent of Diving, and based on H.M.S. 
‘* Vernon ” at Portsmouth. 


The Late Mr. Alfred S. Grunspan 


Ir is with regret that we have to record the 
death, on Thursday, March 11th, at his home, 
14a, King’s Gardens, London, N.W.6, of Mr. 
Alfred Soloman Grunspan, a well-known con- 
sultant on reinforced concrete construction. 
Mr. Grunspan, who at the time of his death was 
only fifty-nine years of age, received his early 
education in Warsaw. He came to England 
and continued his technical education at the 
City and Guilds Institute, South Kensington, 
from 1909 to 1912, gaining his Diploma of 
Associateship in Civil and Mechanical Engi- 
neering and the B.Sc. (Eng.) London degree. 
In 1913 he joined the firm of Edmond Coignet, 
Ltd., as assistant engineer to Mr. Behar, who 
was then chief engineer to the company. That 
position he continued to hold until 1917, when 
he was appointed chief engineer of the firm. 
During those years Mr. Grunspan was respon- 
sible for the design and construction of various 
reinforced concrete structures. In 1919 he 
began business on his’ own account in West- 
minster as a structural engineering specialist 
and consultant, at Abbey House, Victoria 
Street, and later at 70, Victoria Street, London, 
S.W.1. During recent years he was responsible 
for the design and construction of many rein- 
forced concrete structures, such as factories and 
works, bakeries, shops, jetties, reservoirs and 
water towers. He also made several reports on 
engineering projects and problems. He was a 
member of the Institution of Civil Engineers, the 


Institution of Structural Engineers and the 
Association of Consulting Engineers. During 
his professional career and in every walk of life 
Mr. Grunspan was held in the highest esteem. 
and his death at a comparatively early age will 
be deeply deplored by many friends. 


An Inter-Governmental Maritime 
Consultative Organisation 


Ir is announced by the United Nations 
Information Centre, London, that the United 
Nations Maritime Conference, which has been 
working in Geneva from February 19th until 
March 6th, has set up, subject to ratification, an 
Inter-Governmental Consultative Organisa - 
tion. It will have its headquarters in London 
and its work will be that of a specialised agency 
of the United Nations with a consultative and 
advisory nature. Its tasks will include the 
provision of machinery for co-operation among 
Governments in the field of governmental 
regulation and practices relating to technical 
matters of all kinds affecting shipping engaged 
in international trade. It will seek to encourage 
the general adoption of the highest standards 
in matters concerning maritime safety and 
efficiency of navigation. It will also encourage 
the removal of discriminatory action and 
unnecessary restrictions, so as to promote the 
availability of shipping services to the commerce 
of the world without discrimination. The 
organisation will also consider matters con- 
cerning unfair restrictive practices by shipping 
concerns. Its text of convention also provides 
for its consideration of any matters concerning 
shipping referred to it, and the exchange of 
information among Governments on matters 
under consideration by the organisation. 


Load Dispatching and the British Grid 


Various aspects of the transmission of elec- 
trical energy over a large interconnected system 
in accordance with a pre-arranged programme 
were discussed in a paper read yesterday before 
the Institution of Electrical Engineers by Mr. 
A. R. Cooper, M.I.E.E. In this paper the 
author gave separate consideration to the long- 
term and short-term planning required to 
achieve the twofold aim of providing security 
of supplies together with economical operation. 
Dealing with the various causes of non-avail- 
ability of existing plant, the paper quoted 
evidence to support the tentative impression 
that the trend towards high-speed machines 
working at higher temperatures and pressures 
has carried with it a general reduction in 
availability. Turning to the present-day 
problems involved in short-term planning for 
security, the author gave an interesting account 
of the delicately balanced operations that were 
associated with last winter’s restrictions on the 
domestic use of electricity. To indicate that 
sudden changes in load flow departing from the 
planned programme can be caused by local 
weather changes the author stated that a black 
cloud over the Central London area can cause 
a load increase of as much as 500MW. On the 
long-term aspects of economic operation refer- 
ence was made to the well-known principle of 
using the more efficient plant for base-load 
operation. With the passage of time and the 
introduction of higher efficienctfes this plant was 
frequently relegated to two-shift working. 
This inspired the author’s comment that the 
larger sizes of generating unit now being 
adopted are generally unsuited for peak-load 
operation, so that the peak-load set of the 
future will probably be designed particularly 
for that kind of service. In conclusion, the 
author discussed future developments in load 
dispatching on the British grid, suggesting that 
progress is most likely to be associated with 
improved availability of plant, improved 
instrumentation and automatic control, better 
weather forecasting, improvement in power 
factor, changes in plant design, staff selection 
and training. 
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Historic Researches 
No. XXX—CONDUCTION OF ELECTRICITY THROUGH GASES 
(Continued from page 250, March 12th) 


Julius Pliicker, 1801-1868, was born at 
Elberfeld. After studying at the universities 
of Bonn, Heidelberg and Berlin, he went to 
Paris, in 1825, and, falling under the influence 
of the French mathematicians, decided to adopt 
mathematics as his life’s subject. In 1828 
he was appointed professor of mathematics at 
Bonn, and after occupying similar posts at 
Berlin and Halle returned in the same capacity 
to Bonn. During this earlier portion of his 
career he made many notable contributions 
to mathematical science, particularly in the 
field of analytical geometry. In 1847, however, 
for some obscure reason, he was transferred 
to the chair of physics at Bonn. He now 
devoted himself to experimental physics as 
completely and brilliantly as he had done to 
pure mathematics. He became a fast friend 
of Faraday and supplemented in important 
respects the English scientist’s investigations, 
especially those connected with the magnetic 
properties of bodies. He passed on to study 
the action of a magnet on the electric dis- 
charge in rarefied gases and in addition made 
some of the earliest contributions to spectrum 
analysis. As an experimenter he never acquired 
great manual dexterity but his mind was always 
clear as to what was required and he possessed 
the power of inspiring others to carry out the 
practical work with enthusiasm. In that 
respect he was particularly well.served by his 
pupil, Hittorf, and by Geissler, the physicist 
and highly skilled glass blower of Bonn. In 
1865 Pliicker abandoned experimental physics 
and returned to pure mathematics, to which 
before he died he made one more great con- 
tribution, the development of line geometry, 
which led to the conception of space as four- 
dimensional. 


be is very desirable at this point in our 
story to depart temporarily from follow- 
ing the strict chronological order of discovery 
and to record the main features, as now 
known, of the effects observed when elec- 
tricity is transmitted through gases at low 
pressures. 

The experimental apparatus to which 
our remarks apply consists of a discharge 
tube, a source of high-voltage electricity, 
and a vacuum pumping equipment. 

The discharge tube is of glass. It may 
have a diameter of from lin to 2in and a 
length of anything from 4in to a yard or 
more, depending upon the voltage of the 
available electricity supply. At each end 
of the tube there is a metallic button or 
disc, serving as an electrode. These elec- 
trodes are preferably of aluminium or 
platinum. Any other metal might be used 
because the phenomena occurring in the 
discharge tube are found to be unaffected 
in any essential respect by the nature of 
the electrodes. Choice in this matter is, 





* Nos. I, II and III on “ Friction” appeared July 
14, 21 and 28, 1944 ; Nos. IV, V and VI, on “ The Mecha- 
nical Equivalent of Heat,” appeared September 29, 
October 6 and 13, 1944; Nos. VII, VIII and IX, on 
“* Electro-Dynamics,” a: March 9, 16 and 23, 
1945; Nos. X, XI and XII, on “ The Ether Drift Experi- 
ments,” appeared August 3, 10 and 17, 1945; Nos. XIII 
and XIV, on “ Specific, Latent and Atomic Heats,” 
Spe December 7 and 14, 1945; Nos. XV, XVI, 

I and XVIII, on ** Chemical Elements and Atoms,” 
——_ August 2, 9, 16 and 23, 1946; Nos. XIX and 

, on “ The Classification of the Elerhents,” appeared 
September 27 and October 4, 1946; Nos. XXI, « 
XXIII and XXIV, on “ Molecular Physics,” 2 357 
March 28, April, 4, 11 and 18, 1947; Nos. XXV, VI, 
XXVII and XXVIII, on “Conduction of Electricity 
Through Liquids,” appeared October 24 and 31, Novem- 
ber 7 and 14, 1947. 


William Crookes, 1832-1919, was born in 
London and studied chemistry under Hof- 
mann at the Royal College of Chemistry. He 
was an early and enthusiastic worker in the 
field of spectroscopic analysis and in 1861 
by that method detected and eventually iso- 
lated a hitherto unknown metallic element, 
Thallium. While investigating the atomic 
weight of the new element, he observed that 
the metal appeared to weigh heavier when 
cold than when hot. He contended that this 
effect was produced by “ repulsion from radia- 
tion,”’ and that as a general principle, a body 
in a vacuum tended to move away from another 
hotter than itself. This idea led him to con- 
struct his ‘‘ radiometer,” which, he said, 
demonstrated the conversion of light into 
motion. To-day it is an accepted fact that 
light exerts a pressure on any surface on which 
it falls, but the motion of the vanes in Crookes’ 
‘“‘ radiometer ’’ is now known to be a thermal 
effect. Following his famous research in 1879 
on the discharge of electricity through highly 
rarefied gases, Crookes, in 1883, began a long 
investigation into the “rare earths.” He 
succeeded in dividing yttrium, by exposure 
in @ vacuum to the sparks of an induction coil, 
into separate fractions, which gave different 
spectra. Instead of accepting the obvious, 
and true, view that the “element ’”’ yttrium, 
as then known, was really a mixture of several 
elements, he advanced the opinion that his 
experiment demonstrated the splitting-up of 
the yttrium molecule into more fundamental 
molecules. All the elements, he argued, had 
been evolved from one primordial material, 
which he called ‘ protyle.” - Later in life he 
devoted much time to the making of artificial 
diamonds. Crookes was knighted in 1897 
and was President of the Royal Society from 
1913 to 1915. 


however, influenced by the fact that some 
metals under the action of the discharge 
disintegrate rapidly and soon form & deposit 
on the walls of the tube. 

The source of electricity is shown in 
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DISCHARGE TUBE AND PUMPS 


the diagram as an induction coil connected 
to a battery. An induction coil delivers 
an alternating current but this fact does 
not affect the phenomena occurring in the 
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discharge tube. When the interrupter 
“makes,” the current in the primary coil 
rises relatively slowly and when it ‘‘ breaks'” 
the current falls from its full value to zero 
relatively quickly. Hence the voltage of 
the current induced in the secondary coil 
is considerably higher at the “ break)’ 
than at the “ make.” The current delivered 
therefore consists of a series of short, high. 
voltage pulses in one direction alternating 
with a series of relatively long low-voltaye 
pulses in the opposite direction. In normal 
working the resistance of the gas in the dis. 
charge tube is such that the low-voltage 
pulses fail to pass through it. The pheno. 
mena occurring within the tube are pro- 
duced by the high-voltage pulses and do 
not differ in any essential respect from those 
which would be, and can be, produced by 
a supply of direct current of equivalent 
amount and voltage. 

The induction coil is fitted with a variable 
spark gap. Thus, as in Faraday’s experi- 
ment of 1838, mentioned in the previous 
article, the high-voltage current is provided 
with alternative paths, namely, either across 
the spark gap or through the discharge 
tube. 

The vacuum equipment is shown as 
consisting of a mechanical pump working 
in conjunction with a mercury vapour 
pump. A trap immersed in liquid air 
catches and condenses any mercury vapour 
which might otherwise diffuse from the 
pump into the discharge tube. 

Let us suppose that the tube is initially 
filled with common air and that the spark 
gap is set at some value which will cause 
a spark discharge to occur at it. As rare- 
faction of the air in the tube proceeds the 
discharge will for a time continue to prefer 
the spark gap to the longer journey through 
the partially rarefied air between the elec- 
trodes. At a certain stage in the reduction 
of pressure this preference ceases. A 
flickering light or series of streamers appears 
in the tube and the discharge across the 
spark gap stops. At this stage a point has 
been reached at which the long journey 
through the air remaining in the tube 
offers less resistance to the discharge than 
the short journey through the outside air 
at the spark gap. As exhaustion is con- 
tinued, a uniform glow of a pinkish colour 
fills the whole tube between the electrodes. 
It is now found possible considerably to 
reduce the length of the spark gap without 
causing discharge to occur at it. The 
resistance of the rarefied air in the tube has 
therefore decreased still farther. 

Next a violet coloured glow appears 
at the cathode. It grows in length and 
seems to push the pink glow back into the 
anode. The two glows do not meet. Be- 
tween them there is always a dark space— 
the ‘‘ Faraday dark space ”—which, as 
the pink glow or “positive column” 
shrinks, recedes with it towards the anode. 

As the pressure is still farther reduced 
the receding positive column loses _ its 
uniformity and breaks up into a number of 
button-shaped striations spaced at regular 
intervals and having their convex faces 
towards the cathode. At or about this 
stage it is found necessary to lengthen the 
spark gap to prevent spark discharge at it. 
The resistance of the air in the tube, having 
at first decreased, has passed through a 
minimum value and is now beginning to 
rise. 

As the reduction in pressure continues 
the violet glow at the cathode end of the 
tube splits into two portions. Part of it 
seems to adhere as a mere film to the sur- 
face of the cathode—the “‘ cathode glow ”— 
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while the other part detaches itself from 
the cathode and extends as a column— 
the ‘‘ negative glow’”’—for a certain length 
down the tube. These two parts are sepa- 
rated by a second dark space—the ‘‘ Crookes 
dark space ”—which, small at first, proceeds 
to lengthen and seems to push the negative 
glow, the Faraday dark space, and the 
striated positive column in front of it to- 
wards the anode. At this stage it again 
becomes necessary to lengthen the spark 
gap to prevent the discharge passing across it. 

As the Crookes dark space increases in length 
the positive column completely disappears, 
except for a film which lingers on the sur- 
face of the anode, the “ anode glow.” This 
anode glow eventually disappears, as does 
the Faraday dark space, while the negative 
glow, pushed in front of the growing Crookes 
dark space, reaches the anode. Ultimately 
even the cathode glow and the negative 
glow vanish, and the Crookes dark space 
fills the whole tube. The discharge through 
the tube has become completely non- 
luminous. The resistance has now reached 
a high value. Were the exhaustion carried 
to the degree of a perfect vacuum discharge 
between the electrodes would wholly cease. 

When the stage is reached at which the 
Crookes dark space fills the whole tube 
and the discharge becomes completely non- 
‘luminous a new phenomenon makes its 
appearance. The glass walls of the tube 
exhibit fluorescence. The colour of this 
fluorescence varies with the composition of 
the glass but in general it is yellowish- 
green. 

The pressures at which these various 
appearances of the discharge occur have 
not been mentioned because they vary 
somewhat with the dimensions of the tube, 
the voltage applied to the electrodes and 
other factors. As a general guide, however, 
it may be said that the first signs of a dis- 
charge may be expected when the gas pres- 
sure has been reduced to something of the 
order of 10mm of mercury and that the 
final stage, the non-luminous discharge 
accompanying the extension of the Crookes 
dark space throughout the whole tube, 
will occur when the pressure has been 
reduced to 0-01mm or thereabouts. 

In gases other than air, the appearances 
of the discharge follow the same general 
pattern as the pressure is lowered. The 
most striking difference is in the coloration 
of the glows, each gas having its own charac- 
teristic glow colour or colours. There is 
also a difference in the pressures at which the 
appearances occur in different gases. 

For a number of years following the early 
work of Faraday and his contemporaries 
physicists toyed with discharge tubes of 
various shapes and sizes and containing 
different gases. In the production of these 
tubes Heinrich Geissler, of Bonn, a practical 
physicist possessing‘ great skill as a glass 
blower, acquired wide renown and soon 
few universities and similar institutions 
were without a “Geissler tube.” At first 
the pressure of the gas in Geissler’s products 
was relatively high, about 3mm or 4mm, 
but when Geissler invented the mercury 
vapour pump it became possible for the 
first time to study what happened at degrees 
of rarefaction hitherto beyond attainment. 
The. non-luminous discharge of the Faraday 
dark space had been familiar to physicists 
since Faraday’s time. It was now found 
that at very low pressures a second stage of 
non-luminous discharge occurred when the 
Crookes dark space—not yet known by 
that name—spread from the cathode eventu- 
ally to fill the whole length of the tube. 

The first to explore the new field opened 
out by Geissler’s ingenuity was the German 
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mathematician and physicist, Julius Pliicker. 
He made a historic discovery, largely, it 
is to be inferred, by accident. When the 
Crookes dark space is fully developed in a 
modern discharge tube the walls of the tube 
become fluorescent. This fluorescence is 
substantially uniform circumferentially, and 
throughout the length of the tube. Pliicker 
observed the fluorescence but in his tube, 
doubtlessly because of some peculiarity 
in its construction, most probably because 
of some accidental feature of the electrodes, 
the fluorescence was not uniformly dis- 
tributed but appeared as bright patches 
in the neighbourhood of the cathode. Had 
it been otherwise he would not have made 
the portentous discovery that the fluores- 
cent patches changed their position when a 
magnet was brought near the tube. What- 
ever it was that caused the glass to fluoresce 
it was clearly something which was influenced 
by a magnetic field. Pliicker, very naturally 
perhaps, held the cause of the fluorescence 
to be currents of electricity emerging from 
the cathode and striking the walls of the 
tube at different points. 

The year was 1859. Pliicker, quite un- 
knowingly, had laid the foundation on which 
others, after he had gone, were to build. 
From his simple observation we can directly 
trace the discovery of Réntgen rays, the 
electron and all the immense store of know- 
ledge concerning the atom which we now 
possess. 

In 1869, a year after Pliicker’s death, 
one of his pupils, Hittorf, made another 
significant discovery. He used a pointed 
form of cathode and placed a solid body 
between it and the walls of the tube. He 
found that in a highly exhausted tube, 
the body, whether it were opaque or trans- 
parent, a conductor or an insulator, shielded 
the glass from the influence which caused 
the fluorescence and cast on the walls a 
well-defined shadow of itself. In 1876 
Goldstein went farther into this phenomenon. 
Using a cathode of considerable area, he 
placed a small object near it and observed 
that although a shadow was cast on the 
wall of the tube it was not sharply defined. 
Taken together, Hittorf’s and Goldstein’s 
observations suggested that the fluorescence 
of the glass was caused by something emanat- 
ing in straight lines from the surface of the 
cathode, and that in its shadow-casting 
effect that something resembled light, a 
point source of light in the one case and a 
diffused source in the other. Goldstein 
introduced the name “ Kathodenstrahlen”’ 
to designate the mysterious something. He 
and most other German physicists of the 
time became convinced that the “ cathode 
rays” not only resembled light so far as 
the casting of shadows was concerned, 
but, like light, consisted of waves in the 
ether. 

In 1879 Sir William Crookes published 
the results of an extensive investigation 
which he had been making into cathode 
radiation. Repeating much of the work 
already done, he discovered a number of 
new facts. 

In his repetition of Hittorf’s shadow 
experiment Crookes employed a discharge 
tube containing an object in the form of a 
mica Maltese cross, which was hinged to 
permit it to be set vertically or tilted into 
the horizontal plane. The cathode was a 
smal] disc mounted on the axis of the tube. 
The anode was placed out of the way in 
a branch leading from the bottom of the 
tube. With the object in the vertical posi- 
tion a sharply defined shadow of it was 
cast on the end of the tube opposite the 
cathode, that is to say, the glass walls 
fluoresced all over except for an area, 
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reproducing the form of the object, at the 
end of the tube. The fact that such a shadow 
was obtained when the anode was placed 
where it was proved that the position of 
the anode was not of importance. The 
invisible cathode rays did not proceed from 
the cathode to the anode but radiated 
outward in straight lines from the surface 
of the cathode. Crookes discovered that 
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CROOKES’ ‘‘SHADOW’’ EXPERIMENT 
after some time the fluorescence of the glass 
became ‘fainter as if the glass were becoming 
fatigued under the continued action of the 
rays. Confirmation of this effect was ob- 
tained when the object was tilted into the 
horizontal position. The area of the glass 
wall previously protected by the shadow 
now fluoresced much more brightly than 
the rest of the glass. 

In passing, it should be noted that many 
other substances besides glass exhibit fluores- 
cence under the action of cathode rays. 
All show the same fatigue effect as glass, 
and sooner or later cease to function. Some 
of them, such as zinc sulphide, may show 
an undesirable after effect and continue to 
fluoresce for a considerable time after the 
cathode rays have been stopped. One 
substance, commonly used, is potassium 
platino-cyanide ; it is very readily excited 
into fluorescence and shows little after 
effect. Fluorescent screens are generally 
prepared by mixing the powdered fluores- 
cent substance in water containing some 
sodium silicate, and allowing the mixture 
to dry on a glass plate. 

Another experiment performed by Crookes 
showed that the cathode rays were capable 
of producing purely mechanical effects. 
Inside a discharge tube he arranged a pair 
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EXPERIMENT 





CROOKES’ ‘*‘ PADDLE WHEEL’ 


of glass rails, on which there could run a 
very light paddle wheel. The electrodes were 
arranged above the level of the rails in order 
that the upper vanes of the paddle wheel 
might lie within the path of the cathode 
rays. Crookes found that under the in- 
fluence of the rays the paddle wheel rolled 
along the rails from the cathode end towards 
the anode. When the electrode connections 
were reversed the wheel rolled back again. 
From this experiment Crookes concluded 
that the cathode rays possessed mass and 
were not waves in the ether as the German 
school of physicists contended. The rays, 
it seemed, communicated momentum to 
the wheel in precisely the same way as a 
jet of water communicated motion to the 
runner of a hydraulic turbine. Modern 
knowledge confirms Crookes’ opinion that 
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cathode rays possess mass but does not 
accept his experiment as a proof of that 
fact. The mass and velocity of the particles 
composing the rays are now known with 
accuracy. According to a calculation made 
by Sir J. J. Thomson their momentum, 
under highly favourable conditions, is en- 
tirely inadequate to impart to the wheel the 
observed motion. The force which the rays 
would apply by purely mechanical action to 
a vane | square centimetre in area would not 
exceed that corresponding to a difference 
of pressure on its two faces of 1/700 millionth 
of an atmosphere. Thomson suggested 
that the real cause of the movement of the 
paddle wheel lay in the fact that the bom- 
bardment of the cathode ray particles made 
one side of the vane much hotter than the 
other, and that the true explanation of the 
movement was fundamentally the same as 
that of the rotation of the vanes of a Crookes 
radiometer. This suggestion has been con- 
firmed by experiment. When steps are 
taken to eliminate the thermal effect 
it is found that hardly any perceptible 
motion is communicated to the paddle 
wheel. 

Another experiment performed by Crookes 
—an improvement upon one of a similar 
nature previously carried out by Goldstein 
—led him to the conclusion that two pencils 
of cathode rays repelled one another and 
therefore that the rays consisted of particles 
carrying electric charges. In a discharge 
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REPULSION OF TWO CATHODE RAY BEAMS— 
CROOKES 


tube provided with two cathodes A, B and 
a single anode C, Crookes fitted a plate 
slightly inclined to the axis of the tube. 
This plate was coated with powdered chalk, 
which fluoresced under the action of the rays 
and revealed their path throughout the 
length occupied by the plate. In front of the 
two cathodes a screen was fixed across the 
tube and in it two slits were formed to 
confine the rays to ribbon formation. When 
cathode A alone was active the path of 
the rays was from a to d, and when cathode 
B by itself was in use, the ray path was 
from 6 to d. When both cathodes were 
active the ray paths were deflected to 
ae and bf respectively. 

This experiment led Croekes to the con- 
clusion that the two rays exercised repul- 
sion upon each other and therefore that 
they were composed of particles carrying 
electrical charges of like sign. To discover 
whether the charges were positive or nega- 
tive, Crookes repeated in a refined manner 
Pliicker’s early experiment. A tube with 
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MAGNETIC DEFLECTION OF CATHODE RAY 
BEAM—CROOKES: 


a single cathode and anode was provided 
with a chalked plate and slit screen as 
in the previous experiment. When a horse- 
shoe magnet was placed over the tube, the 
path of the rays was bent downwards and 
when the magnet was reversed the path was 
bent upwards. From the direction of the 
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deflection Crookes argued that the particles 
composing the rays must carry negative 
charges. His argument deserves to be 
precisely stated. The direction of the 
deflection was that of the force which, 
according to Faraday’s rule, would be exerted 
by the magnetic field on a conductor coin- 
ciding with the path of the rays and carrying 
a current from the anode to the cathode. 
Such a current, it was accepted, consisted 
of a flow of positive electricity from the 
anode to the cathode accompanied by a 
counter flow of negative electricity from the 
cathode to the anode. Crookes had found 
no sign of the positive flow, but, he contended, 
the charged particles passing from the 
cathode to the anode represented the 
counter flow and therefore the charges must 
be negative. 

Very naturally, Crookes jumped to the 
conclusion that the particles composing the 
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cathode rays were negatively charged atoms, 
the atoms of the chemist, the smallest 
particles of matter which, according to 
established belief, could exist. The atoms 
moved with the velocities prescribed for 
them by the kinetic theory of gases but 
their mean free paths were greatly lengthened 
because of the very low density of the gas 
inside the discharge tube. The essential 
difference between discharge through liquids 
and discharge through gases lay, he argued, 
in this matter of the length of the mean 
free path. In a liquid the ions in their 
passage’ from one electrode to the other 
suffered many collisions and followed com- 
plex random paths. In a gas at very low 
pressure the cathode ray particles might 
have mean free paths comparable in mag- 
nitude with the length of the tube and 
would therefore for the most part travel 
along straight lines. 


(To be continued) 


The Preparation of Instructional and 


Servicing Handbooks 


By DAVID VINE* 


IMPORTANCE OF EDITING 


URING the war most of the instructional 

matter for the Navy, Army and Air 
Force was edited by the Ministries con- 
cerrted, and a high standard was reached. 
Many civilian firms now left to their own 
devices are beginning to realise that the 
preparation and editing of instructional 
matter is something of a problem. Users 
of machinery rarely know much about the 
goods they have purchased, relying abso- 
lutely on the instructional matter put out 
by the manufacturers. This may be good 
or not, according to the ability and aptitude 
of the persons producing the material. 
Some of the samples I have seen have needed 
careful editing and there seems to be no 
doubt that in comparison with the Americans 
we are far behind in the production of 
really useful servicing and _ instructional 
material. 

The preparation, writing, editing and 
laying out of a handbook for instructional 
purposes is a highly skilled and technical 
business. It is considerably more than 
putting down on paper the various servicing 
sequences and procedures. It is also neces- 
sary to have made a study of reader appeal, 
presentation, lay-out and typography in 
relation to instruction matter if a high 
standard is to be achieved. The preparation 
of catalogues and advertisements is child’s 
play compared with the preparation of 
really useful instructional matter. 

A book may seem complete and be good 
to look at and yet not appeal to its users, 
who are rarely the book-reading sort. An 
avid reader will absorb anything in print 
but mechanics and servicing personnel 
are not necessarily of this class and therefore 
any instruction book to be _ successful, 
i.e., to be constantly referred to, must appeal 
to this type of person. This alone is a prob- 
lem and will not be solved by men who are 
writers first and engineers second. We 
would put the engineer first and the writer 
second, in which case the appeal would 
be more practical, simple and _straight- 
forward. 


SomE ComMMoNn MISTAKES 


Here is a list of the mistakes we have 
seen in handbooks: (1) the book is too 
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large and cumbersome; (2) the lines of 
type are too long ; (3) the type is too small ; 
(4) the arrangement of the book is disjointed 
and jerky; (5) the book is written in a 
literary, “‘officy”’ style; (6) utility has 
been sacrified to appearance ; (7) wordiness ; 
(8) too much description. We will now deal 
with the above in the same order. The 
best size for a printed instructional book 
is about 4in by 8in, with stiffish but not 
unbendable covers. Quarto and octavo 
are too large; 12mo, 16mo and 32mo are 
more useful general sizes. A strong cloth 
cover with wearing qualities is best. A 
stiff cardboard cover or white paper is use- 
less when it is constantly handled in the 
workshop. The word handbook should 
be a sufficient guide as to size. There is a 
definite relation between type-size and 
length of line for maximum readability. 
Any compositor or printer would supply 
a table of the relations between type size 
and line length. More attention should also 
be paid to columnising as three narrow, 
vertical columns are considerably more 
readable than a page full of long lines. Of 
course, if the book is kept about pocket size 
this problem will not arise. 

No handbook matter should be printed 
in a type size less than eight point ; ten or 
twelve point is preferable. The prejudice 
against small print is universal and under- 
standable. It is fatal where men have to 
read while they work. Prejudice against 
books among a certain type is very great 
and the first job of the writer of instruction 
books is to break down that prejudice. 
It can be done by large print, short para- 
graphs—suitably subheaded—the use of 
simple language, the spoken rather than the 
written word, and plenty of pictures. Did 
anyone ever hear one mechanic say to another 
“Obtain the spanner for me, Joe.” What 
he says is “Get the spanner, Joe,” and 
there lies all the difference between a book 
that will take and one that will not. What- 
ever we may think about American methods 
they never fall into the trap of making 
their instruction books literary in style 
and bookish in format. An instruction book 
is not a catalogue. 

UTILITY IS THE KEYNOTE 

It is a mistake to leave the arranging of a 

handbook to a printer or compositor. He 
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may know a lot about printing but very 
little about the technicalities involved in 
the production of instructional matter. It 
is also a mistake to allow people without 
workshop experience to write these books. 
Nor is it advisable to put them into the 
hands of advertising men. They will no 
doubt produce a nice looking job but that 
is more of a disadvantage. The less a book 
looks like an ordinary book the better, and 
a ‘‘ pretty ’ book is right out. The mechanic 
will take one look at it, think this is not 
intended for me, and ignore it. The attrac- 
tiveness of a handbook must be in the choice 
of a plain type face, not too much print on 
one page, and lots of pictures. Typewritten 
sheets in a folder are often more acceptable 
than the most artistic book lay-out. In 
this country we have deeply ingrained 
notions and consequently prejudices about 
how a “ book”’ should look, otherwise our 
instruction books might deviate consider- 
ably more than they do from the accepted 
book format and be more acceptable to 
their non-bookish users in consequence. 


UNSUITABLE PRODUCTIONS MAY LOSE 
BUSINESS 


Are the users of our instructional books 
ever consulted or asked to give an opinion 
of the servicing and instructional material 
they are to use? The persons who usually 
approve or vet handbooks may never have 
turned a nut in their lives. This is no dis- 
credit unless it reduces the value of instruc- 
tional matter to the nice-looking lay-out, 
resulting in reduced operating efficiency of 
their products in service. This reacts 
unfavourably on the firm’s future business. 
Rumours begin in the workshop and pre- 
judices are often nothing more than reiter- 
ated rumour, yet sufficient to cast a doubt 
on the supposedly high quality of the pro- 
duct. The ramifications of lost business go 
deep and nothing damages a firm’s reputation 
more than machines that do not reach the 
high standard advertised and expected. 
In this respect alone all instruction matter 
should receive considerable thought and not 
be left to writers without practical experience 
behind them. Pretty books are no good, 
a book may look good simply because it 
breaks no accepted rules and perturbs no 
prejudice, for all that it may be a rank bad 
book from a servicing point of view. 


LAY-OUT 


The arrangement of the bock should, 
as far as possible, follow the sequence of ad- 
justments and servicing, ending with periodic 
maintenance and tools. This implies com- 
plete familiarity with the processes involved, 
the procedures necessary and the sequence 
best suited to the efficient carrying out of 
the job. The book should give two anno- 
tated side views and two annotated sectioned 
views. These should be followed by a 
carefully compiled index, daily servicing, 
starting, stopping, filter cleaning and fault 
finding charts, maintenance, and so on. 
The matter is best tabulated wherever pos- 
sible. An instruction book is a printed 
teacher and even in its internal lay-out 
need not slavishly follow the formal book 
lay-out. It cannot be too strongly empha- 
sised that the instruction book is so called 
for want of a better name, and is in fact a 
book in name only. In‘almost every respect 
it bears little relation to the ordinary books 
we handle every day. 

The style of the book should be without 
any form of literary pretension. High 
faluting words, long sentences, involved 
paragraphs, are useless. The style should 
be simple in the extreme, written in a con- 
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versational manner, short, snappy sentences 
indented and headed. Just as the men 
would talk who are to use the book, so the 
book should be written; even grammar 
could be sacrificed on the altar of simplicity. 
Instruction material is for utility alone and 
this should never be sacrificed to appearance 
or artifice of any sort. 


How Mucu Description 


Wordiness is a mistake and a great deal of 
the wordiness in present-day instruction 
matter is the result of too much description. 
To know how much description is necessary 
for efficient servicing and maintenance is the 
test of a good instruction book writer. No 
more than a minimum of description is neces- 
sary and description for the sake of padding 
is fatal. As an example, is it necessary to 
describe for the purposes of maintenance 
what material a particular part is made of ? 
Is it necessary to describe the strength of a 
spring or, for that matter, is it necessary to 
describe a part at all? If description is going 
to swamp the information the mechanic is 
seeking, the answer is a definite “‘ No!” 
Many otherwise good books seem to fail on 
this point ; their authors are evidently not 
clear whether they are writing a book strictly 


for the servicing personnel or their employers _ 


or the management of the firm. A good rule 
is that descriptive matter should only be 
used where it is absolutely necessary to make 


a servicing procedure clearer. Only by con-‘ 


stantly keeping in mind the user and under- 
standing his particular problems will an 
instruction book writer produce a suitable 
publication. As a matter of interest, I 
always keep before me the mental picture 
of a farm labourer who knows nothing about 
engines trying miles from anywhere to get 
his engine to work and when he gets it to 
work to keep it going all the time. Anyhow, 
that is the sort of person to write for and not 
the lord of the manor who employs hit. I 
think of my little instruction book sticking 
out of his breast pocket, where it is handy for 
quick reference in case anything should 
happen. When the time comes for him to 
discard the book it will have fully served its 
purpose. Handbooks are for use, not for the 
shelves of a library or even the office desk. 
Their place is the workbench and the work- 
man’s pocket. 


ILLUSTRATIONS 


About illustrations. Photographs are the 
best, with drawings (perspective) where a 
photograph cannot be used. Working draw- 
ings out of the drawing-office are useless. 
Another common fault is indicating parts on 
illustrations by letters or numbers and then 
referring the reader to a list of names at the 
side. Surely it is better to annotate directly, 
indicating only the minimum number of 
parts applicable to the process or sequence 
being described in the text. Illustrations are 
a vital part of the text, and as such are best 
reduced and placed in the text preferably 
where referred to, than kept large and placed 
some distance away from the point of refer- 
ence. It is a great mistake to have illus- 
trations ‘‘ out of register’’ with the text. 
These are elementary points, but all too often 
ignored. The keynote is simplicity of finding 
and ease of understanding. A picture on 
every page is the ideal to aim at. It may also 
be of interest to know that small photographs 
placed strategically in the text are cheaper 
than large ones using a whole page. Block 
makers charge so much per square inch. 

Illustrations can also save thousands of 
words, especially for servicing procedures 
involving intricate movements and several 
operations. These should never be explained 
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merely in the text, but told in a series of 
photographs, each essential operation in the 
sequence being illustrated. Thus words and 
pictures reinforce one another, and while 
making the page more attractive, avoid that 
wilderness of print which is so bewildering 
to the non-book reader who has probably 
never read anything harder to digest than 
the carefully arranged morning paper. In 
fact, in many ways an instruction book 
writer can learn a lot by studying the lay-out 
of a newspaper and the way it is designed to 
appeal to the non-book reader. 


PREPARATION FOR PRINTING 


A book should, wherever possible, be: 
marked up for printing by the author. When 
the book has been arranged in the best 
possible order, the manuscript prepared, and 
the illustrations ready, it is time to mark up 
the book for printing, carefully taking cog- 
nisance of the size of the book, position of 
headings, type faces and type sizes lt will 
be found an advantage to use a Gill Sans Bold 
face for the headings and a Roman face for 
the text. It is useful to make a pagination 
dummy to show where each illustration is to 
be set. Better still, make a full-size dummy 
lay-out indicating the entire lay-out of the 
book : text, illustrations, headings, type size 
and faces. This not only assists the printer ; 
it saves time and money in the printing. 

A first-class instruction book advertises 
the firm, not by what it says about the firm’s 
products, but by its suitability for its purpose 
and the resulting high operating efficiency 
it produces. To use the book with an eye to 
advertising is to debase it as servicing 
currency. Well-produced instructional litera- 
ture is an important part of any firm’s sales 
policy, and much good-will can be achieved 
if instructional matter is adequately planned 
and well prepared. 


BINDINGS 


It is becoming increasingly common to use 
loose-leaf books, and while this is useful 
where amendments are expected, it has draw- 
backs. Usually a clamped loose-leaf binder 
holds the leaves so tightly that the book will 
not lie flat on a bench and the left-hand page 
having a large curvature is difficult to read 
to the end of each line. ‘‘ Spinal trouble ”’ is 
always a nuisance in any handbook and 
should be avoided. 

Very wide inside margins are essential 
where loose-leaf binding is contemplated. A - 
better way is to have punched leaves and a 
strong binder using a cord; the spine is 
flatter and the book is easier to read. Of 
course, loose leaves are not always necessary 
and ordinary binding can be used. 

A final word. We have found that if we 
are going to produce a new book on a new 
engine design, it is the wisest course to let 
the writer work on the engine, dismantle the 
head, adjust tappets, fill the tanks, run the 
engine and do all the routine of decarbonising 
and assembling and reassembling and testing. 
In this way the writer is able to describe 
everything so much more clearly. In fact, we 
have now made it a rule that no instruction 
book must be written by anyone who has not 
actually done the job. In this way we 
eliminate the “‘ officy ’ type of instruction. 


(a ap ee 


Design WEEK Wates.—A “Design Week 
Wales,” sponsored by the Council of Industrial 
Design, is to be held in Cardiff from April 12th to 
17th. An exhibition entitled ‘‘ Design Fair” is to 
be staged in the National Museum of Wales and 
will be open daily from 10 a.m. to 8 p.m., and 
among the subjects to be considered at industrial 
discussion conferences during the week*are “ Light 
Engineering and Hardware,” ‘“‘ Industrial Design in 
Packaging and Marketing” and “‘ The Application 
of Design to Public Works.” 
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The Institute of Metals 


Tue fortieth annual general meeting of the 
Institute of Metals was held in London on 
Tuesday, Wednesday and Thursday of this 
week, and during the morning session on 
Wednesday, Sir Arthur Smout was inducted a 
President in succession to Colonel P. J- 
Gueterbock. J 

Following his induction, Sir Arthur delivered 
his Presidential Address, in the early part of 
which he recalled the reasons which led to the 
establishment of the Institute, and the prin- 
cipal objects which the founders intended it 
should fulfil. He said that the germ of the idea 
of founding the Institute of Metals came from 
a young engineer named W. H. A. Robertson, 
who, in a letter published in Engineering in 
January, 1908, directed attention to the long- 
felt desire of progressive manufacturers “‘ for 
an Institution of a similar kind to that valuable 
organisation possessed by the iron and steel 
traders.”” The idea was quickly taken up, and 
a preliminary meeting of those interested was 
held in Manchester on March 10, 1908, but it 
was not until June 10, 1908, when an adjourned 
meeting was held in London, that the all- 
important decision was taken. “‘ This cautious 
approach,” Sir Arthur commented, “* was 
just as well, for we might have been saddled 
with the trivial and most clumsy title of ‘ The 
Copper and Brass Institute,’ which was at one 
time proposed. The second suggested title of 
‘ The Institute of Non-Ferrous Metals,’ although 
giving a more accurate description of the 
founders’ intended scope, was pedantic in, the 
extreme, whereas ‘The Institute of Metals’ 
—the name finally suggested—was. exceedingly 
well chosen and will doubtless continue for 
many years to come.” 

Sir Arthur then made reference to the 
Institute’s first President, Sir William White, 
and to those who served on the first Council, 
and went on to pay tribute to the work of 
G. Shaw Scott, the first Secretary and Editor, 
to whose guidance and devotion the Institute 
owed so much. He continued by saying 
that the papers presented at the Institute’s 
opening meeting in 1908 made most interesting 
and informative reading. They included, 
amongst others, contributions by Milton, the 
chief engineer surveyor of Llioyd’s, on his 
experiences as a user of copper and copper 
alloys; Bengough and Hudson, on the 
mechanism of annealing copper alloys; by 
Walter Rosenhain, who had just taken charge 
of the metallurgy department of the National 
Physical Laboratory, and who made the first 
of what the President hoped would be “a 
series of communications based on the work 
done there”: and by W. H. A. Robertson, 
who wound up the meeting with a characteristic- 
ally practical paper on the manufacture of 
tubes. 

The latter part of Sir Arthur’s address 
dealt with the future réle of the Institute and 
the part it could best play in the development 
of the art and science of metallurgy. The 
progress of all science, Sm Arthur observed, 
was essentially a cumulative one, and the 
Institute was a learned society. It was not a 
research association, and it existed to collect 
facts, to exchange ideas, to disseminate and 
record new knowledge, and to build up works 
technique and user practice on the information 
thus acquired. It was important, therefore, 
that those who were concerned with the prac- 
tical application of metallurgy should encourage 
on every hand their colleagues who were seeking 
new knowledge, and should see that every 
possible step was taken speedily and 
scientifically to adapt that knowledge to 
industry. 

During the past forty years, Sir Arthur 
concluded, the Institute’s literature had been 
rich i good, sound thinking and in the study 
of fundamental work. The time had now come, 
and was indeed overdue, when, in order to 
assist in the ‘production of better materials 
at competitive costs or the same materials at 
lesser costs, equal thought and prominence 
should be given to the practical application 
of that fundamental knowledge. That was 
surely one of ‘the Institute’s proper functions 
in relation to the industry it served. 
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Aberdare Cable Works 


iy the course of a recent visit to the works of 
Aberdare Cables, Ltd., Aberdare, Glam., we 
were shown a number of new machines which 
have been introduced since we first described 
this establishment in our issue of May 6, 1938. 
At that time production was concentrated upon 
the manufacture of all classes of paper-insulated 
cables up to a working voltage of 11,000. The 
power cable range has since been increased to 
33,000V, and the manufacture of dry-core tele- 
phone cables has been started. The factory is 
completely self-contained and in it are carried 
out all processes, from the initial reduction of 
the copper wire to the manufacture of the 
wooden drums on which the finished cables are 
wound for dispatch. 

The plant now in service at this works is 
capable of stranding any number of wires from 
3 to 127, and the stranding machines are fitted 
with pre-twisting devices. Taping machines 


hydraulic motor is supplied by an oil pump, tie 


output of which is controlled, through links and | 


a cable, by a lever adjacent to the operating 
panel of the lead press. The lever is so posi- 
tioned that the operator of the machine can 
clearly see the cable as it comes from the press 
and, without leaving his post, control the 
winding speed of the drum. 

Of particular interest among the new 
machines recently designed and built by tiie 
company are a number of P.J.B. or transformer 
wire insulating machines, the paper heads of 
which rotate at 2500 r.p.m. and the cotton 
heads at 4500 r.p.m. Smaller machines of some- 
what similar design for applying paper insula- 
tion to telephone wires have heads with speeds 
of 1000 and 1500 r.p.m. The machines incor- 
porate means of adjustment by which they can 
be used for producing lightly applied air-spacec 
insulation for low - inductance — telephone 





2500-Ton LEAD SHEATHING PRESS 


having from sixteen to seventy-two heads of 
the latest tangential and variable-speed type, 
on which papers can be applied in the same 
direction or reversed in regular sequence, are 
now installed. The taping machines used for 
heavy high-voltage cable manufacture have 
recently been equipped with modern “ precision 
heads,” which give very close contrel of tension- 
ing and the lapping angle. 

Amongst the mew plant recently installed is 
the 2500-ton lead sheathmg press for cables, 
which we illustrate. Of Loewy. design, this 
machine was built by Foster, Yates and Thom, 
Ltd. It is capable of applying in one homo- 
geneous charge a ton of lead sheathing having 
a high tensile strength and claimed to be free of 
flaws or weak places. 

As the cable leaves the press it is wound on a 
drum rotated at a controlled speed by a 
hydraulic motor-driven gear built to the firm’s 
own specification. Pressure fluid for the 


cables or tightly lapped low space factor trans- 
former windings. 

Each of these machines has a rigid fabricated 
steel base, at the front of which is mounted the 
main driving motor. This motor drives a belt 
pulley at the rear of the column of the machine 
through a hand lever-operated clutch. Forward 
projecting brackets on the column support each 
of the rotating heads, the tables of which are 
driven through gearing and a shaft from belt 
pulleys coupled to the main drive at the rear of 
the machine. The wire to be taped is fed into 
the base of the machine, where it passes round 
a guide pulley, upwards through the rotating 
heads and over a large tensioning pulley at the 
top of the column. In the larger machines, 
shown at the head of page 277, this pulley is 
chain driven through an infinitely variable speed 
gearbox, and several turns of wire are passed 
round it. Reels of insulating paper on the 
tables of the rotating heads have their ends 
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attached on to the wire. As the wire is drawn 
upwards the heads revolve to lap the paper in a 
continuous strip around it. In order to main- 
tain the continuity of the paper insulation on 
long runs of wire and avoid necessity for stop- 
ping the machine when a reel is exhausted, a 
magazine above each rotating head is designed 
to accommodate a number of reels of paper. 
As each working reel is exhausted a new reel is 
quickly dropped on the table from the bottom 
of those in the magazine and its end attached 
to the wire. When a layer of cotton is required 
on the outside of the tape a series of bobbins 
can be mounted on the top rotating head of the 
machine to weave the final cover. 

On the smaller machines, shown above, the coil 
of telephone wire to be covered isset on a bracket 
at the base, and after passing through the heads 
is taken over guide pulleys at the top of the 
column to be finally wound on a drum at the 
side of the machine. In these machines the 
wire is maintained in tension by whip-prevent- 
ing guides above each head, and the speed at 
which it passes through is controlled by the 
speed of the offtake drum. This drum is driven 
through a gearbox and belt pulleys by the main 
motor. 

For the “ pairing” of telephone cores the 
company has developed a bow twining machine, 
which has a working speed of 100 r.p.m. 
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Grass Driers.—The Minister of Agriculture 
aunnotinced a few days ago that in addition to the 
continuous research work of British manufacturers, 
arrangements are being made for the importation 
this year of four different foreign grass driers, 
so that the National Institute of Agricultural 
Engineering may study their performance in 
British conditions in comparison with that of British 
driers. He said that development work would 
follow, if necessary, and that meanwhile survey 
and development work was being pressed forward 
by the Institute, as well as by manufacturers, 
on the specially urgent problem of the cutting 
and collecting equipment required for grass drying 
enterprises. 





A Railway Precast Concrete Depot 


E have received some interesting notes on 
the lay-out and production methods at 
the precast concrete unit making depot of the 
former London, Midland and Scottish Railway 
Company at Newton Heath, Manchester. The 
use of precast concrete units on railways has 


are moved along roller conveyors to be cut to 
length and bent on power-operated machines 
capable of dealing with material up to 2in in 
diameter. The bent bars are then assembled 
at the outward end of the shop, the smaller 
units being electrically welded. Heavy assem- 





CASTING SHOP 


developed rapidly during the past twenty years, 
and the depot at Newton Heath was established 
in 1937 to replace three smaller depots situated 
at various points in the system. 

At this depot practically the whole of the 
reinforcement used is fabricated in a special 
building where the incoming stocks of bars 





blies, such as those required for large bridge 
units, are connected by wire ties and as com- 
plete assemblies are transported directly to the 
casting shop, where they are placed in the forms 
without any further fabrication. 

All the operations connected with casting 
are carried out in a centrally heated main 
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casting shop or an adjoining building. Here a 
central batching plant situated approximately 
in the centre of the pouring points provides the 
concrete required. For this plant the sand 
and crushed stone aggregate are discharged 


ECENTRAL MIXING PLANT 


from wagons straight into the hopper of an 
inclined belt conveyor, which delivers the 
materials to overhead bins. Cement is dis- 
charged from wagons into a store, where the 
bags are emptied as required into a hopper, 
whence the cement is conveyed to the mixers 
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There are four main manufacturing areas 
in the casting shed, together with an adjoining 
area served by a 25-ton overhead travelling 
crane. The first area deals with small articles 
weighing up to about 2 cwt., which are cast 
on a small vibrating 
table. The full moulds 
are then moved down 
the shop on a roller con- 
veyor, from which they 
are moved transversely 
to an appropriate 
space on fixed stillages. 
When the concrete is 
sufficiently hard to be 
stripped the units are 
transferred from the 
fixed stillage on to a 
portable stillage, the 
stripped forms being 
moved back on to the 
conveyor. The portable 
stillage on which the 
concrete units are stack- 
ed is then transferred 
to an outside stacking 
area, where the units 
complete their curing. 
The stripped forms on 
being returned are lifted 
to an overhead gallery 
where they are cleaned 
and stacked, or, if 
required for production, 
are reassembled and 
transferred to the vib- 
rating table ready for 
re-use. 

The second casting 
area deals with units 
weighing between 2 cwt 
and 10 cwt, which are 
cast on a large vibrat- 
ing table. After casting 
these units are removed 
by an overhead mono- 
rail, which transports 
the full forms to a point on the floor of a 
vertical stillage. After stripping the units are 
loaded on to portable stillages and hauled 
to the stacking area by a battery truck. 

Units weighing between 10 cwt and 1 ton 
are dealt with on the third casting area, served 





HEAVY CASTING AREA 


through a worm screw conveyor. All materials 
are gauged by weight and can be delivered as 
required into either of two 10 cubic feet mixers. 
The concrete is discharged from the mixers 
into a battery-driven elevating truck, which 
transports it to the point required and dis- 
charges it at a height sufficient to avoid lifting 
the mix to place it in the forms. 


by a 1-ton underslung jib crane, which is used 
to transfer the finished units from a large 
vibrating table to a convenient area on the 
floor for curing. Units which cannot be easily 
handled on the table are cast on the floor. 

All units weighing between 1 ton and 10 
tons are cast on the floor underneath a 10-ton 
overhead crane, which runs transversely across 
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the shop. The area of the floor underneath 
the main shop roof is used for casting, and 
completed units are stored in an extension of a 
runway which passes in front of the reinforce. 
ment shop. 

Bridge slabs and similar units weighing over 
10 tons are manufactured in the area adjoinin,; 
the main shop, where the whole of the casting 
space is served by a 25-ton overhead travellin, 
crane. The units are cast on the floor and when 
cured are moved to an adjacent stacking 
position, whence they can be lifted on to wagon 
when required. All units cast on the floor ai 
vibrated either by means of internal or externa! 
type vibrators. 

In an outside uncovered storage area 0! 
approximately 1 acre all units capable of beiny 
handled by stillages and trucks are cured ani! 
stored. 

All timber forms used in the depot are 
manufactured in the adjoining district engineer’: 
shops. Steel forms are used for standari 
units when the design has been finalised, but 
normally the use of precast concrete forms 
has not been adopted owing to their consider- 
able weight and the fact that filled moulds 
have to be moved during the process of 
manufacture. 





Technical Reports 


Intrinsic Safety of Electrical Apparatus: Th: 
Minimum Igniting Current in Relation to Circuit 
Constants (Second Report) : Safety in Mines Research 
Paper, No. 106. H.M. Stationery Office, Kingsway, 
W.C.2. Price 9d. net.—The work described in this 
report forms a sequel to that already published by 
the Ministry of Fuel and Power as 8.M.R.B. Paper, 
No. 104, dealing with methods for making low-power 
electrical apparatus safe for use in mines by ensuring 
that any open sparking which may occur is incapable 
of igniting fire-damp. This second report confirms 
and extends the correlation between the minimum 
igniting current in circuits at 24V d.c. and the 
circuit inductance. Data are given to show the 
effect of a wide range of circuit conditions, safety 
devices and rates of electrode separation. Much 
work remains to be done before the investigation 
can be regarded as completed, but it is thought that 
the results achieved will be useful to designers of 
intrinsically safe circuits and apparatus. It is 
established, for instance, that explosive mixtures 
of methane and air are so readily ignited by small 
electric discharges that safe circuits can have but 
little power and that there are limits, perhaps not 
sharply defined, within which current and voltage 
must lie if safety devices are to be of any use in 
increasing the power which the circuit may yield. 
One of the general conclusions is that, as circuit 
voltages are increased, it becomes increasingly 
difficult to effect any increase in the minimum 
igniting current in low-impedance circuits. Further, 
the rate of separation of electrodes is shown to 
exercise a great influence in low-impedance circuits. 
From the experimental results it seems clear that, 
of all safety devices tested, the most effective is a 
rectifier suitably chosen for the purpose. 

Design of Concrete Mixes : Road Note No. 4, Road 
Research Laboratory of the Department of Scienti/ic 
and Industrial Research. H.M. Stationery Office. 
Price 4d.—This Road Note makes practical use of 
information given in the previous Road Research 
Technical Paper No. 5, ‘‘ The Grading of Aggregates 
and the Workability of Concrete.” It deals with 
the effect of aggregate type and grading on the 
workability and strength of concrete. A method is 
described of determining what concrete mix 
properties are required to produce, with given 
materials and under given works conditions, a 
concrete of the designed minimum cube strength. 

In the method described the only preliminary 
tests required are sieve grading tests on the coarse 
and fine aggregates. By using graphs and tables 
given in the Note the mix proportions and water- 
cement ratio are then calculated from a knowledge 
of (i) the grading of the aggregates, (ii) the shape- 
characteristic of the coarse aggregate, (iii) the type 
of Portland cement to be used (whether ordinary 
or rapid-hardening), and (iv) the conditions under 
which the concrete is to be placed, which determine 
the required workability of the mix. The relation 
between the minimum cube-strength and the average 
cube-strength of the concrete obviously depends on 
the “ variability ’”’ of the mixed concrete, and this 
in turn depends on the accuracy of the methods to 
be used on the job for proportioning the ingredients ; 

this factor also is taken into account. 

The method has been evolved from a large number 
of tests carried out on concrete mixes over a period 
of years at the Road Research Laboratory. 
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British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, 8S.W.1. 


ELECTRICITY SERVICE CABLES FOR SMALL 
HOUSES 


Code 332.101. The Codes of Practice Committee 
has issued, in final form, British Standard Codes of 
Practice $22.101, ‘ Provision of Electricity Service 
Cables for Small Houses,”’ The code was prepared on 
behalf of the Codes of Practice Committee by a 
committee convened by the Institution of Electrical 
Engineers and it is the first electrical code, in the 
Installation of Services series, to be published in 
final form. The code was issued as a draft for both 
general and professional comment and all comments 
and views which were received have been taken 
into consideration in the preparation of the final 
version now published. The code should be read 
in eonjunction with draft codes 321 “ Electrical 
Installations (General),”” and 321.101 ‘ Choice, 
Installation and Maintenance of Electric Wiring 
Systems (for Power Lighting or Heating Circuits) 
in Buildings,” both of which (bearing the earlier 
code numbers 3.6 and 3.63) have already been 
published for comment under reference CP(B)625 
and CP(B)627, respectively. 

The draft code deals with the provisions to be 
made for service cables from underground or over- 
head distribution systems to small houses which 
are designed a8 single family dwellings, and where 
the maximum continuous demand is not expected 
to exceed 60A (14-4kW at 240V). It makes recom- 
mendations regarding the size, protection and lay- 
ing of the service cable for underground distribution 
systems, Suitable methods of running the service 
cable from the cable entry to the consumer supply 
control are described and illustrated. In the case 
of overhead distributing systems advice is given 
on overhead span conductors from distribution 
poles, and their fixtures at the point of attachment 
to the consumer supply control position. 

In accordance with the normal practice, revision 
of the code will, if necessary, be undertaken within 
a period of five years. 

Copies of the code may be obtained from the 
British Standards Institution, price 1s., post free. 





COPPER TUBES (HEAVY GAUGE) FOR 
GENERAL PURPOSES 

No. 61 (Part 1): 1947. This specification is a 
revision of that part of B.S. 61: 1913, concerning 
copper tubes, the threading details being published 
separately as B.S. 61, Part 2. In preparing this 
revision due account has been taken of the fact 
that the specification had become well established 
and as much of the original has been retained as is 
consistent with the requirements of an effective 
revision. The thickness of tubes has been co- 
ordinated with other specifications in order to 
simplify the range of copper tubes recognised as 
standard. As a result, Table I in the previous 
edition, for the lowest pressure pipes, has been 
omitted, and Tables II and III are superseded by 
Tables I and II of the new edition. In addition, 
a number of slight alterations have been made to 
the outside diameter of the tubes and clauses have 
been added covering chemical tests, inspection, 


testing facilities and additional tests before 
rejection. Price 2s. post free. 

VENTILATION 
The Codes of Practice Committee ha _ issued 
as a draft for comment Chapter I (ce), 


“ Ventilation,” of the Code of Functional Require- 
ments of Buildings.” This draft supersedes the 
interim Chapter I (c), C.P. 6: 1945, which covered 
ventilation only in relation to houses and flats. 
The draft prescribes the requirements of ventilation 
for various types of building in relation to their 
use. Tables are included, giving the rates at which 
fresh air should be supplied, for factories, houses 
and flats, hospitals, offices, schools and other 
places of public assembly. The conditions for which 
natural or mechanical ventilation is suitable are 
considered in detail. For natural ventilation an 
equation is given to determine the flow of air in 
relation to window area, wind speed and a coefficient 
of effectiveness determined according to certain 
conditions. A formula is given for calculating the 
flow of air produced by temperature differences 
and by varying the ratio of areas of inlets and 
outlets. The value of wall ventilators and flues is 
discussed. Systems of mechanical ventilation are 
reviewed and recommendations are made regarding 
their use. It should be noted that the codes are in draft 
and are subject to amendment before final 
publication.. 

Copies of the draft chapter may be obtained from 
the British Standards Institution, price 2s. post free. 
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Behaviour of High - Voltage 
Solid-Type Cable Accessories 
in Setvice* 

By C. J, ARMSTRONG, A.M.I.E.E., and C. T. W. 
SUTTON, B.Sc., M.I.E.E.+ 
INTRODUCTION 

Since the adoption some fifteen years ago 
of the three-core screened and S8.L. solid- 
type cables for 22kV and above, in place of 
the belted construction, cable failures have 
been rare. When, however, joints and sealing 
ends have been dismantled after many years 
of operation, weaknesses in design have been 


Sleeve Fracture 


Bitumen Compound 
Level 
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(a) Immediately after filling. 

(6) Migration of compound. Low-pressure conditions. 
Collapse and fracture of sleeve. Bitumen com- 
pound cavitates. 


Fic. 1—Compound- 


revealed. Frequently the joint sleeves or 
porcelain sealing-bells had become partially 
or completely devoid of the semi-fluid filling 
compound with or without such secondary 
effects as collapse or fracture of the lead sleeve, 
ingress of moisture, tree formation, waxing 
and burning of the insulation. 

The most significant factor that has emerged 
from many such examinations is that the 
phenomenon of compound migration from 
accessories has occurred not only on installa- 
tions that have been heavily loaded or have 
been installed on inclines, but also with cables 
that are continuously level in profile or have 
been either lightly loaded or have never even 
been energised. 

So far the usual procedure to overcome these 
compound deficiencies, when they have occurred, 
has been for joints, either to reinforce the 
lead sleeves by means of metal liners or to 
replace the lead sleeves altogether with copper 
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Pressure 
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but rather to bring forward certain fundamental 
principles which in their opinion should charac- 
terise future designs of accessories for high- 
voltage, solid-type cables, and to describe 
reconditioning technique successfully used when 
these weaknesses have been revealed on existing 
installations. 

The designs of joints and end terminations 
now in use were the result of much thought 
and research, and in most cases have excellent 
service records. Their behaviour affords an 
especially good example of an instance when 
prolonged operation has revealed mechanisms 
hitherto unsuspected. 

It is now being realised that these effects 
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(c) Cavity coincides with sleeve fracture. 
(d) Final static condition. 
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Water enters. 


Migration Phenomenon 


are universal! and that some other explanation, 
apart from the loading and profile conditions, 
must be advanced to explain such occurrences. 


THEORY OF COMPOUND-MIGRATION 
MECHANISM 


Compound migration is very rigidly linked 
with the pressure differences that develop in 
service between the joint or termination and 
the cable. 

The Cable in Service.—In modern manu- 
facture the cable, after being impregnated, 
is fed into the lead press under a continuous 
flow of compound, so that upon emerging from 
the press the sheath is as full of compound 
as ingenuity can devise, and its temperature 
at that instant will never again be reached 
under normal operating conditions. As the 
cable cools all the component parts contract. 
These, however, have varying coefficients of. 
contraction, those of the paper and impreg- 
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Fic. 2—Modified 40kV 3-core Straight Joints 


sleeves or cast iron boxes, and, for sealing 
bells, to apply linen poultices around the 
exposed copper conductor and the junction 
of the lead sheath and insulation; using in 
both instances filling compounds of higher 
viscosities than those previously employed. 

Accessories treated in this manner have 
been re-examined after a further period, and 
it has been found that in spite of the precautions 
compound migration has still continued, the 
treatment having apparently tended only to 
retard the loss of compound. 

It is not, however, the intention of the 
authors to condemn existing cable accessories, 





*Institution of Electrical Engineers, Transmission 
Section, March 10, 1948. Abstract. 
tEnfield Cables, Ltd. 


nating compound being markedly greater 
than that of the sheath. Consequently, some 
of the space originally filled with paper and 
compound develops a condition of very low 
pressure. The method of cooling will be com- 
plex, because the heat of the lead sheathing 
will travel towards the conductor at the same 
time as heat is being dissipated by the sheath. 
The viscosity of the compound, which varies 
inversely. with temperature, will consequently 
be greater at the sheath and towards the 
conductor, and lower at some point immediately 
within the dielectric. Therefore it is probable 
that voids are created in the region of the lower 
viscosity. 

The actual distribution of these voids is 
no doubt controlled by such factors as resis- 
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tance to flow, capillary forces and surface 
tension, and it is considered that the combined 
effect is to form a number of cellular compart- 
ments concentrated under the sheath and in 
the layers of dielectric immediately adjacent. 
Such a system would be extremely stable and 
would not be greatly disturbed by opening 
the cable ends to atmosphere or cutting the 
cable at any point. 

These compartments will be filled with the 
compound vapour, the pressure of which will 
be controlled by the absolute temperature 
and be independent of the volume of the space 
available. The vapour pressures of impreg- 
nating compounds used for cables at the operat- 
ing -temperatures are very low. Therefore 
the cable so far considered maintains a very 
high vacuum within the sheath, approximating 
to 76cm of mercury. 

Now the effects of the additional variables 
normally present in service can be considered. 
In the main these are two in number, i.e., 
the effects of gradients and changesgin tem- 
perature. Before the cable has been finally 
installed it is wound and unwound on to drums 
several times, often being left in the coiled 
state for long periods. Invariably the con- 
tour of the cable route will include many 
inequalities of level. So under these circum- 
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(a) Variation of power factor with voltage before and 
after 12 heat-cycles to 85 deg. Cent. with 1-73 
working voltage maintained between conductor 
and screen. 0-15 square inch 3-core screened type, 
20kV, to B.S.480—1943. 

(6) Variation of pressure and temperature during a heat 
eycle. 


Fic. 3—Test Results on a 20-kV 3-core Straight Joint 


stances a slow redistribution of the compound 
will result, whereby some sections will become 
more full of compound than others. 

If the cable is subjected to a temperature 
cycle, the compound in these sections exerts 
a pressure on the sheath as the temperature 
rises. Should this pressure exceed the elastic 
limit of the lead, which is extremely low (100 
lb per square inch) the sheath is permanently 
distended. When the temperature again falls 
the contraction of the compound will be much 
greater than that of the sheath and the original 
low-pressure conditions are immediately re- 
established, while at the same time the increased 
space caused by the lead stretching is able to 
accept any available compound. Each succeed- 
ing cycle uses this influx of compound to dis- 
tend the sheath still further, so that more and 
more compound can be accommodated in 
the cable. This insatiable capacity of a cable 
to absorb compound has frequently been ob- 
served. This is clearly understandable when, 
for example, a radial expansion of 0-Olin 
on a cable sheath of 2}in diameter and 200 yards 
long could provide an additional volume of 
over 600 cubic inch. Thus this additional volume 
of compound and the redistribution of the com- 
pound generally does no more than temporarily 
disturb the conditions of the pressure in sec- 
tions of the cable, the very low pressure 
approximately zero absolute, being very quickly 
restored when the temperature falls. 

Differences of cable levels when installed 
on moderate gradients appear to have a very 
small influence compared with that resulting 
from the influx of compound from the joint 
already described, because joints on long, 
level runs were in many instances much more 
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severely collapsed than those situated on 
gradients. 

Finally, it seems, therefore, that the pressure 
inside a cable is fixed at a very low value, 
and any compound received from joints will 
not unduly disturb this low-pressure state. 

The Joint in Service.—The construction of 
the joint being considered provides for an 
internal pressure of 20 lb per square inch (gauge) 
to be maintained in the sleeve on sealing, which 
is prior to the final “topping up” of the outer 
cast-iron box with bitumen compound. This 
“topping up” provides in the first place a 
satisfactory gas-tight seal, because the bitu- 
men, being very viscous, does not immediately 
expose any imperfections in the outer box, 
e.g., porosity of faulty gaskets. As cooling 
continues, therefore, the internal pressure 
relative to the outside of the joint sleeve in- 
creases to approximately 35 lb per square inch 
absolute because the external pressure is zero 
absolute. This pressure difference has been 
sufficient in a few joints to cause the lead sleeve 
to stretch, and even to burst. 

As the contraction continues it is probable 
that this additional pressure is released by 
the gradual flow of the bitumen exposing 
defects in the outer box and so allowing air 
to enter and restore atmospheric conditions. 
When a steady state has been reached, there is a 
pressure difference of 20-35 lb per square inch 
between the oil compound in the sleeve and 
that in the cable, and this difference causes the 
compound to migrate into the cable until the 
difference is eliminated, i.e., until a vacuum is 
created in the lead sleeve. Pressure equalisa- 
tion is at the same time assisted by the absorp- 
tion of the oxygen from the air when oxidising 
the resin, and the nitrogen entering into solu- 
tion with the oil. 

At this stage, therefore, conditions have 
altered from those present initially. The 
positive pressure in this sleeve has been 
replaced by a negative pressure. This pressure 
could easily be sustained if the outer box 
and fittings were gas-tight, but experience has 
proved that these ideal conditions were present 
on rare occasions only. Usually porous cast- 
tings, &c., made the outer box useless for main- 
taining an internal negative pressure. Now 
the bitumen, although being highly resistant 
to sudden movement due to its viscosity, 
is incapable of withstanding continued pressure, 
so that the atmospheric pressure is transmitted 
to the external surface of the sleeve, which 
fails in the first place by collapsing because 
the construction cannot withstand an external 
pressure greater than a few inches of mercury. 

These discussions establish that the failure 
of the joint sleeve by collapse is a function 
of the pressure difference between the out- 
side and inside of the sleeve, temperature- 
changes, loading conditions or inclines helping 
only to speed up the phenomenon. 

Behaviour of the Joint Sleeve.—Owing to 
the pressure differences already described, 
the lead sleeve fails by collapsing at one of 
the weaker places, usually the flanks, until 
the metal acquires new positional rigidity. 
When the sleeve has assumed a more rigid 
formation, motion ceases and the vortex in 
the compound gradually fills up, the bitumen 
compound finally assuming a lower horizontal 
level than formerly. Action may again recom- 
mence at another weak spot in the sleeve 
and would continue whilst there remained a 
pressure difference greater than the sleeve 
was able to support. 

The sleeves examined were constructed of 
an antimonial lead alloy. Fitting the filling 
caps to the sleeve by lead burning tended to 
drive off the antimony content and so leave a 
matrix of brittle lead, and when collapse 
occurred in these areas fracture invariably 
resulted. When pure lead is used instead, 
the same conditions of pressure difference will 
probably produce collapse more rapidly on 
account of the greater ductility of lead, but this 
is by no means detrimental because it will 
inhibit the metal from cracking and prevent 
ingress of water. 

Method of Ingress of Water.—Should the joint 
box be situated in a waterlogged area, or if 
heavy rains occur at the time that collapse is 
taking place, water is drawn into the outer 
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box. As the collapse of the bitumen compound 
continues first in one place and then in another, 
the resulting vortices fill with water, an 
eventually, when the tip of one of these coin. 
cides with a crack in the lead sleeve, water 
immediately rushes in, followed by air, until 
the pressure equalises. If this fracture exist, 
below the internal compound level or if an 
increase in current loading occurs at the time, 
some of this oil compound will be exuded 
from the sleeve. When all action has cease, 
i.e., when the internal and external pressures 
are equal, the box compound gradually resumes 
a level surface, completely sealing the sleeve 
and bringing any exuded oil compound up io 
the surface of the bitumen. 

The surface condition of the bitumen com. 
pound points to the position of the collapse 
of the sleeve. The presence of a well-defined 
cavity or crater implies that the process of 
collapse is proceeding at the time of obser- 
vation. A smooth, sunken surface indicates 
that activity has naw temporarily ceased, 
Finally, an uneven surface with no shar} 
definition indicates that the compound is 
recovering to a new condition of level. 

The comparative rarity of electrical break- 
down in the face of widespread damage to 
the lead sleeves will now be understood. Not 
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FIG, 4—Modified 33-kV Sealing End 


only must there be water available to enter 
the outer box, but also the tip of a vortex 
must encounter a crack. This tip will in general 
direct itself towards the centre of the col- 
lapsing area, and it is not here that cracking 
usually happens, but rather at*the boundaries 
of these areas, where any sharp bends occur. 

The above description would appear to be 
the explanation of the mechanism of water 
entry and the reason for finding moisture in 
a distorted sleeve, although the bitumen com- 
pound appeared to be acting as a complete 
seal. In Fig. 1 an attempt has been made to 
illustrate the process of collapse, &c. 

End Terminations.—The pressure-difference 
mechanism, aided by gravity, is very marked 
in sealing ends filled with a fluid compound, 
and results in compound loss and sometimes 
ingress of moisture. Filling technique ensures 
that air at atmospheric pressure exists in the 
end after sealing. The low-pressure prevalent. 
in the cable at once creates a tendency for the 
compound to be drawn into the cable. Very 
soon a low-pressure state is created over the 
surface of the compound. Conditions will 
eventually be stabilised with varying degrees 
of compound loss, provided the helmet is gas- 
tight. Generally, however, the helmet com- 
prises a casting and, if this be porous, air and 
moisture are drawn into the bell to maintain 
the atmospheric pressure. Weathering of the 
washers, &c., also helps to speed up the pro- 
cess, which will continue until the end is either 
devoid of compound, or the compound is oxi- 
dised into a varnish-like substance, or failure 
occurs by deterioration of the dielectric. 

Increasing the resistance to compound flow 
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no doubt assists in retarding migration, but 
the use of a cast-metal helmet is always a 
liability because of dangers of porosity and the 
subsequent ingress of moisture. 

Barrier Joints.—Identical pressure differ- 
ences again exist in these joints, although 
collapse has not occurred to such a marked 
degree as in the straight joints. Generally, 
when the outer metal sleeves have collapsed 
fracture has not followed. Joint failures are 
the direct result of the low-pressure condition 
in the downhill side, combined with the use of 
loose paper rolls for reinforcing the dielectric. 
The most significant feature that has become 
apparent is that the gravity effect of an incline 
is far less marked than was expected. In 
fact, in many instances loss of compound 
was no worse than that experienced in level 
installations. 

This is probably due to the cable stability 
suggested earlier, although the sections may 
be less numerous. Longer vapour pockets 
can be expected, with larger oil pockets at 
critical dips and bends. It is the considered 
opinion of the authors that barrier joints of 
orthodox design tend to aggravate migration 
for the large volume of compound in the joint 
on the high-pressure side acts as a reservoir 


feeding the cable, exaggerating movement of 


compound, which leads to sheath fracture 
at the lower end. 


PRINCIPLES OF FuTURE DEsIGNS 

Conditions in the Straight Joint.—The fore- 
going discussion has indicated that :— 

(a) A vacuous condition of a high order 
exists inside a well-made mass-impregnated, 
solid-type cable. 

(b) The pressure difference created between 
the cable and its accessories was the major 
cause of compound migration. 

(c) The cable offers a considerable resistance 
to longitudinal compound flow. This has been 
amply demonstrated by the lack of moisture 
contamination of the dielectric on either side 
of a joint where a large quantity of water had 
entered the sleeve. 

(d) Electrical breakdown has in most cases 
been preceded by mechanical failure resulting 
in the entry of water, and bears no direct 
relationship to the distribution of migration 
or collapse of the lead sleeves. 


(e) Hand taping and metallic screening of 


the joint, to simulate as near as possible the 
cable construction, has been largely responsible 
for the continuous operation of a collapsed 
joint and has, therefore, justified the additional 
initial cost. 

(f) Pressure filling should be avoided, as 
this immediately creates a pressure difference 
between the cable and joint, for in any event 
jointing operations will affect only a few feet 
of the cable on either side of it. 

(g) Provided the joint dielectric is of the 
correct construction, a collapsed lead sleeve 
is not in itself a source of danger. 

Principles of Design.—New designs of joints 
should therefore be based upon the following 
principles :— 

(a) The joint dielectric should be built up 
by hand taping, and a screen applied over 
the cable cores and carried through the joint. 

(6) When completed, a low-pressure condi- 
tion should exist inside the sleeve to make 
it as near as possible similar to conditions inside 
the cable. 

(c) The sleeve and auxiliary fittings should be 
of rigid construction, capable of withstand- 
ing continuously the maximum pressure 
differences likely to occur. 

(d) Sleeves should also be completely gas- 
tight, or at least effectively sealed after instal - 
lation ’so as to prevent ingress of air and 
moisture. 

(e) Preferably the use of castings, which 
are usually porous, should be eliminated. 
This is not always practical, and consequently 
when castings must be used they should be 
effectively sealed with compound. 

Types of Improved Designs.—Fig. 2 illustrates 
designs of 40kV 3-core straight joints in which 
an effort has been made to incorporate the 
foregoing characteristics. 

The conductors are joined with ferrules, 
and the tapered cable ends built up with hand- 
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applied paper tapes, with an earth screen applied 
over the whole length of each core from lead 
to lead. The two designs differ only in the 
type of non-collapsible sleeve used. In the 
first case the sleeve comprises a length of 
weldless steel tube fitted at the ends with a 
flange and a bronze casting for plumbing to 
the cable. Split moulds filled with bitumen 
provide an effective seal for the castings, 
mechanical joints and filling nozzles. The 
steel tube itself is protected against corrosion 
by applying a rubber sandwich covering on 
site after completion of the joint. 

A copper or bronze tube is used in the 
second design with end spinnings for plumb- 
ing to the cable, the whole construction being 
protected by an outer box filled with bitumen. 

Filling can follow general practice, but it is 
recommended that the joints should be sealed 
while the compound is still hot, say, at 80 
deg. Cent., or at a temperature higher than 
the maximum operating temperature of the 
cable. In this way a vacuum will be produced 
inside the sleeves as the joints cool, while at 
the same time sufficient space will be allowed 
for volume variations in service. 

Fig. 3 gives a summary of the results of a 
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FiG. 5—Modified 33-kV Sealing End 


load-cycle test on a joint to the upper design 
shown in Fig. 2. 

Sealing Ends.—The problem of the sealing 
end is far more complex, as a static pressure 
head normally exists. Theoretically it would 
seem essential for the maintenance of this head 
to produce a lower pressure in the porcelain 
than that existing in the cable. 

This might be effected by piercing the cable 
sheath at the bottom of the vertical run, 
ensuring that atmospheric conditions exist 
at this point and a barometric effect created. 
This, however, would be effective only if the 
oil column were continuous—a very unlikely 
condition. Such a situation, however, may be 
the explanation where compound has migrated 
up an incline, i.e., a joint at the bottom of a 
slope has been porous. 

However, in most cases failure of an end 
has been caused not so much by the loss of 
compound as by the saturation of the dielectric 
by moisture. 

The following characteristics should be 
incorporated in new designs of sealing ends. 

Castings should either be avoided or, where, 
for economic reasons, they must be used, the 
should be adequately sealed to prevent admis- 
sion of air and moisture. After assembly a 
low pressure should be left inside the porcelain. 

The composition and the locating of the 
washers should prevent any possibility of 
internal leakages. Poultices at the lead and 
conductor connection would be advantageous. 
The filling compound should be highly viscous. 
The cable sheath should be applied as tightly 
as possible. High elevations should be avoided. 

Fig. 4 shows a design. of end? for «83kV. 
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In this construction the end is prepared in 
the normal manner and the standard porcelain 
and cast-metal caps are retained. The helmet, 
however, is separated from the chamber of 
of the bell containing the cable by a metal 
barrier cemented to the porcelain, and the 
space between this barrier and the interior 
of the helmet is filled with bitumen, producing 
an effective seal. 

The gland at the base of the bell comprises 
a copper spinning, and the washers are of oil- 
resisting rubber and so placed as to prevent 
any leakage through the castings cemented 
to the porcelain. 

The design could be simplified by using a 
pressed metal helmet, but this would be more 
expensive and ageing of the washers could still 
allow internal leakage. 

The helmet design shown in Fig. 5 has been 
developed so that sealing ends in commission 
can be modified and so reduce reconditioning 
costs to @ minimum. The seal in this case 
consists of a rubber washer located between 
two metal plates. Screwing these together 
automatically squeezes the washer against the 
porcelain walls. 

Compound filling in a normal manner is 
possible, the end being sealed at 80 deg. Cent. 
or thereabouts. The helmet is filled with 
bitumen compound as before. 

Barrier Joints.—It has already been stated 
that inspection indicates that the effects of 
gradients contribute very little to joint col- 
lapse. Therefore it would seem to be an 
advantage to dispense with the barrier joints 
now used, substituting a joint as much like 
the cable as practicable, i.e., to eliminate any 
free compound in the joint. Any such com- 
pound will only tend to act as a reservoir con- 
tinually replenishing the cable. On the other 
hand, the movement of the existing compound 
in the cable should not be restricted, because 
any barrier will impose a severe strain on the 
sheath near the joint of the uphill cable, when 
the temperature increases. 

Alternative Methods to Barrier Joints for 
Cables on Gradients.—Where possible, single- 
core or 8.L. cable should be used instead of 
the three-core screened design, because the 
joints contain the minimum of free com- 
pound. Also, in extreme situations the sheaths 
could be reinforced with metal tapes, a tech- 
nique now common in pressure-cable designs. 

The manufacture of the normal three-core 
type can be modified to remove a portion of 
the free compound after impregnation. This, 
however, tends to lower the electric strength 
of the insulation. For this reason the -tech- 
nique is not normally recommended for cables 
above 22kV. For this voltage, even, it is 
advisable slightly to increase the dielectric 
thickness. 

Normal three-core straight joints as shown 
in Fig..2 can be used, replacing the oil com- 
pound with solid-setting copal resin compound 
already described. Therefore, in an installation 
whose contour contains gradients only one 
type of joint need be used, and the filling com- 
pound changed-when the contour demands its 
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Heapitampe Dazzie.—Following the report on 
““Tnterim Measures for the Prevention of Dazzle 
on Roads,” recently issued by the Department of 
Scientific and Industrial Research, the Minister of 
Transport proposes to make amendments to the 
Road Vehicles Lighting Regulations. These will 
require that, as from January 1, 1949, all “ pass 
lamps ” shall be fixed so that their centres are not 
less than 2ft from the ground. An exception is 
proposed for lamps used only in fog or snow. A 
letter explaining the Minister’s proposals, together 
with a draft of the proposed regulations, has been 
sent to interested bodies and organisations. The 
letter states that, after discussion with the manu- 
facturers, the Minister has concluded that it is 
impracticable at present to prescribe the upper and 
lower limits of height for mounting of headlamps 
as recommended in the report. 
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DEATH 
On March 16th, suddenly at Rournemouth, Ratpx 
Freperick HinpMarsH, M.I.C.E., of Newcastle-upon- 
Tyne, in his seventy-second year. 


THE INSTITUTE OF METALS 


At the fortieth annual general meeting of 
the Institute of Metals, held this week, the 
new President, Sir Arthur Smout, very 
appropriately referred to the origin of the 
Institute in 1908, and reviewed its work 
during the past forty years. He contrasted 
the conditions, then and now, in the state 
of scientific knowledge, in the material 
resources and output of the non-ferrous 
industries, and more especially in the attitude 
of many manufacturers towards new applica- 
tions of science and research. Metallurgy, 
as the President reminded us, is an old art 
and a new science, and it is perhaps under- 
standable that those with long manufacturing 
experience were reluctant at that time to. 
accept the often over-simplified conclusions 
and sometimes rather bluntly expressed 
opinions of the new school of research 
workers. Since then many changes have 
taken place. Scientific research, which has 
increased enormously in amount and value, 
has become more objective without preju- 
dice to the fundamental character of much 
of the work carried out. 

The Institute of Metals has stimulated 
metallurgical research and has provided for 
the publication and discussion of papers on 
various aspects of non-ferrous metallurgy. 
The metallurgical research worker has been 
brought into closer touch with industry, and 
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is better able to appreciate the limitations of 
laboratory investigations and the practical 
difficulties which may be involved in the 
application of his work to large-scale opera- 
tions. On the other hand, manufacturers, 
even when they have not established their 
own research departments, recognise to an 
increasing extent the need for keeping in 
touch with research activities and, as far as 
possible, applying the results to the improve- 
ment of their own technique and products. 
It is very largely due to the activities of the 
Institute of Metals that the old prejudices 
have been removed, and that the isolationist 
attitude of individual manufacturers has 
given way to a spirit of co-operation; in 
fact, the change induced by the work of the 
Institute of Metals during the first ten or 
twelve years of its existence was an important 
factor in preparing the way for the successful 
launching of the British Non-Ferrous Metals 
Research Association, which was thus 
enabled, very quickly after its formation, to 
make substantial contributions to the 
advancement of industrial practice and 
technique. The Institute of Metals came into 
existence in response to the desire of pro- 
gressive manufacturers, first formulated by 
Mr. Walter H. A. Robertson, “ for an Insti- 
tution of a similar kind to that valuable 
organisation possessed by the Iron and Steel 
Traders.”” The constitution of the new 
Institute was a matter of careful considera- 
tion and, from the first, it was intended that 
the advantages of membership should be 
shared equally by the user of non-ferrous 
metals and alloys, the manufacturer and the 
scientist ; and to each of these groups of 
members an equal share of responsibility in 
the control of the Institute’s affairs was 
assigned. In spite of this the balance of 
papers and discussions has been, and still is, 
somewhat heavily weighted on the “ scien- 
tific’’ side. Inevitably the “ practical ” 
papers have formed a very small minority, 
and Sir Arthur Smout puts in a plea for more 
papers on works technique and practice, and 
on the application of scientific principles to 
the metallurgical industry. Papers have been 
published by the Institute on materials which 
have proved to be defective and have not 
fulfilled the requirements of the user. Such 
papers have often led to substantial improve- 
ments in practice. The Development Associa- 
tions, devoted to various metals, now provide 
the user with detailed and unbiased informa- 
tion on the properties of materials already 
available, but there has been little public 
discussion in which engineers and designers 
have indicated probable future requirements 
in connection with new projects in which they 
were interested. 

The Presidential Address forecasts a 
development in the non-ferrous metallurgical 
industries in the direction of ‘‘ continuity of 
production ” and consequent elimination of 
the “ idle time,” which still exists despite the 
speeding-up of rolling mills, wire-drawing 
machines and presses that has taken place in 
recent years. Continuity of operation was 
indicated as an essential step whereby the 
industry would be enabled to make available 
to the user an improved product at a reduced 
cost of production. In any such project an 
increased responsibility would rest upon engi- 
neers. This makes it the more desirable that 
the Institute should try to obtain papers and 
organise discussions on the mechanical and 
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electrical engineering side of the design and 
provision of plant and equipment. The list 
of presidents indicates that engineers have 
always taken a leading part in the affairs of 
the Institute. Many engineers are among its 
members, but often only in the réle of users 
of non-ferrous metals. Hitherto the incen. 
tive to improve machines and plant has too 
often come from other countries. The enyi- 
neering problems of the non-ferrous meta- 
lurgical industries are complex and 
specialised, and the need for co-operative 
effort in the continuous improvement of plant 
and processes is reflected in the President's 
timely proposal for ‘‘ the establishment of a 
regular series of critical examinations of 
various aspects of works practices, to the 
advantage of our members and the advance- 
ment of British industry.”’ 


PRODUCTIVITY IN 1948 

No doubt some of the lack of enthusiasm 
with which we studied the “* Economic Survey 
for 1948,” published last week, was the con- 
sequence of its appearance so soon after that 
of the White Paper on *‘ United Kingdom 
Balance of Payments, 1946 and 1947.”’ For 
the reader senses at once in reading the 
Survey an anti-climax. The earlier docu- 
ment, brief and concise, revealed with cruel 
clarity how parlous is the economic situation 
of this country. But the Survey paints a 
picture for 1948 that, serious though it 
might seem in other circumstances, appears 
unbelievably rosy by contrast! If the net 
drain of gold and dollar resources from the 
sterling area in 1947 was well over £1000 
million, can it really be believed that it can 
be held down to only £222 million in the first 
half of 1948? The Survey seems to us to 
express hopes for the year 1948 rather than 
to make sound estimates, and, like its fore- 
runner for 1947, it makes no attempt to 
reveal the machinery through the action of 
which those hopes might be realised. 

Of course, the Survey presses home once 
more, rather wearisomely in its many pages, 
that need for increased production that has 
for so long been the refrain of Governmental 
and other speeches and announcements. By 
its sheer brevity the ‘‘ Balance of Payments ” 
White Paper enforced home implicitly that 
very point much more strongly. But the 
Survey does note an important difference be- 
tween the year 1948 and the years 1946 and 
1947. In 1946 and again, though to a lesser ex- 
tent, in 1947 increased outputs from industry 
could justifiably be expected as a direct con- 
sequence of increased manpower employed 
on production. But in 1948, though there 
may, indeed, be some small increase in 
industrial manpower, its proportions, cer- 
tainly, will not be significant. Increased 
production this year, therefore, must be 
obtained almost wholly through increased 
output per man-year. It is a conviction of 
that truth, no doubt, that has bred so many 
suggestions in recent weeks that hours 
worked in industry ought to be increased. 
We confess to a preference for the Govern- 
mental alternative, coloured though it, no 
doubt, is by union objections to longer work- 
ing hours, that enhanced output should be 
obtained by the improvement of managerial 
and productive methods. For whereas 
longer hours of work can give a return in 
increased output no more, at best, than pro- 
portionate to the increase in time worked, 
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improved methods can, and do, show outputs 
enhanced by much greater proportions. 
Moreover, improved methods, by cheapening 
production and raising productivity per 
head, raise standards of living in the only 
way in which they can be raised. Yet it is 
necessary to point out that neither increased 
hours of work nor improved methods of pro- 
duction can have under present circum- 
stances more than a very limited effect 
upon total national production. The capacity 
of steel producing plant is, for instance, 
already being used to the full. Neither longer 
hours nor improved managerial methods 
could much improve output. Even if they 
could, the maximum output would still be 
limited by shortage of scrap. The engineer- 
ing and other industries dependent upon steel 
are already using all that is available. Longer 
hours of work or improved productive 
methods could not in such circumstances 
increase the output of engines and boilers, 
generating plant, ships, agricultural ma- 
chinery, machine tools and hosts of other 
products whose chief raw material, steel, is in 
short supply. ‘The same fact applies, of 
course, to all industries that are dependent 
in one way or another upon materials that 
are in short supply. Output is limited, not 
by inefficient methods, but by shortage of 
raw materials. 

Some industries are, of course, exempt 
from such limitations upon productivity. 
Thus the Survey points out that dependence 
for the necessary increase in exports during 
1948 must be placed mainly upon textiles and 
coal. Exports of textiles and clothing are 
expected to expand by nearly 47 per cent 
when the second half of 1948 is compared 
with the corresponding months of 1947. Coal 
exports are to rise from a mere 3 per cent by 
volume of 1938 figures during 1947 to 36 per 
cent by volume in the second half of 1948. 
But the necessary great expansions in output 
in those industries seem very unlikely to be 
attained through improved methods alone. 
They must, it seems, come as the con- 
sequence of employing more people. But 
if the numbers employed are to rise, whence 
is the new labour to come? Improved 
methods in other industries, or lesser activity 
in trades effected by reductions in capital 
expenditure, might, indeed, release labour. 
But would it be automatically transferred 
to those industries which are short of man- 
power ? The significant failure to effect, in 
fact, the transfers of labour predicted in the 
Economic Survey for 1947 makes the practic- 
ability of similar transfers in 1948 seem 
equally dubious. How, indeed, can the 
reduction by 160,000 of those employed in 
building and civil engineering predicted in 
this year’s Survey be expected to benefit the 
totally dissimilar textile industry, whose 
labour force expansion is expected to amount 
to over 110,000 by the end of 1948? The 
experience of the years of depression between 
the- wars is being repeated. Only very 
unwillingly and sluggishly does the working 
man consent to move from one part of the 
country to another ; and, very naturally, he 
tends to stick to that trade with whose work 
he is familiar. It is, we think, mainly through 
the attraction of young new entrants to 
particular trades that any considerable re- 
distribution of manpower can in reality be 
effected between different industries. But 
that process is necessarily slow. Here in 
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those basic industries short of manpower 
lies, therefore, the real field for the adoption, 
temporarily, of increased hours of work. It 
is difficult to see in what other way a sub- 
stantially increased output can be obtained 
from them. 





The Engineers’ Guild 


On Wednesday of last week, March 10th, a 
meeting was held by the Engineers’ Guild at the 
Caxton Hall, 8.W.1, which was open to all 
chartered civil, mechanical and electrical engi- 
neers. The meeting had as its purpose the 
discussion of “‘ The Guild as an Association of 
Professional Engineers,’ and was held under 
the chairmanship of Sir Peirson Frank, Past- 
President of the Institution of Civil Engineers, 
supported by Mr. O. V. Bulleid, Past-President 
of the Institution of Mechanical Engineers ; 
Dr. P. Dunsheath, Past-President of the Insti- 
tution of Electrical Engineers ; and Mr. A. 8. 
Quartermaine, Member of Council, the Insti- 
tution of Civil Engineers. Attendance was 
very full and many who were not prompt 
found difficulty in getting into the hall, 
such was the interest shown. The platform 
party, in addition to those named above, 
included Mr. Robert Chalmers, Chairman of the 
General Council; Mr. J. H. W. Turner, Chair- 
man of the Discussions Committee; and Mr. 
W. A. M. Allan, Honorary Secretary. 


Discussion 


After welcoming the gathering, the Chairman, 
Sir Peirson Frank, opened the discussion by 
giving a very brief history of the formation of 
the Guild in 1938. Early in 1937, Sir Peirson 
Frank said, THE ENGINEER published articles 
and correspondence relating to the interest 
which had been shown in furthering the advance- 
ment or interests of those engaged in the pro- 
fession of engineering. In November, 1937, a 
meeting of seventy engineers appointed a com- 
mittee ‘‘to investigate the possibility of 
improving the status of the professional engi- 
neer.”” Six months later, in May, 1938, at a 
larger meeting, the Guild was created, with 
about 200 members, who had to belong to one 
of the leading professional institutions. The 
objects were “To promote and maintain the 
unity, public usefulness, honour and interests 
of the engineering profession.” 

During the war, Sir Peirson continued, the 
work of the Guild was to a small 
executive committee, but since 1946 meetings 
had been held which were of the opinion, as he 
thought those in attendance might also be, that 
the Guild should be a larger and stronger body. 
The result was that several eminent members 
of the profession had joined the Council of the 
Guild, some of whom were present to suggest 
what should be done. 

Mr. O. V. Bulleid began by stating that 
everyone present should ask himself, Why was 
the Guild necessary ? In giving some reasons, 
Mr. Bulleid said that the three parent Institu- 
tions adequately covered the professional 
education and training of their members and 
ensured an adequate standard of ethics. They 
had an increasingly important position in the 
Councils of Nations, being consulted on inter- 
national questions affecting engineers—but 
always from the point of view of engineering. 
The three major Institutions did not, and by 
their by-laws could not, be occupied with such 
questions as salaries and working conditions. 
Yet a large number of engineers felt the need 
for an association to deal with such questions. 

Mr. Bulleid went on to say that industrial 
amalgamations and agreements, and now 
nationalisation, reduced the number of well- 
paid posts and tended to subordinate engineer- 
ing personnel to the managerial, accountancy 
and clerical sections of those organisations. He 
felt that an association was required which 
could keep before all Government Departments 
and public authorities the importance of 
engineers ; which could inculcate a feeling of 
brotherhood throughout the profession; and 
which could encourage its members to qualify 
for public service in national or local affairs. 

Concluding, Mr. Bulleid urged all present to 
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join the Guild, as all those objectives could be 
furthered only if it represented the over- 
whelming majority of the profession. 

Dr. P. Dunsheath stressed that the ideas 
which he put forward were personal. In the 
first place, the question arose, Why did we want 
a profession ? He gave four main reasons, in 
the following order: public usefulness, in- 
tegrity, status of the individual, rewards. 
Expanding these reason, he said that a strong 
line had always been taken regarding qualifica- 
tions demanded of members to ensure the pro- 
fession giving the best possible public service. 
Responsibility for leadership in all branches of 
engineering and many allied fields was wisely 
safeguarded by the restriction of admission to 
the corporate membership of the three main 
Institutions. He did not think it was necessary 
to say much about integrity, because engineers’ 
very training made them accept truth. So far 
as status was concerned, he recalled the wise 
words of Sir Clement Hindley, who said that 
status was not to be fought for; if you fought 
for it, you never got it, but if you gave public 
service, status automatically followed. With 
regard to reward, he dwelt at some length on 
the fallacy that all men are equal. Though’ 
non-political, the Guild would face the situation 
caused by the new political philosophy. If 
there was any reason for having a differentiation 
between pay for manual skill and pay for 
scientific or technical skill, there should be some 
organisation to get that idea accepted. 

Stressing the need to limit membership to 
those with high qualifications, he wanted a high 
standard maintained and the idea of breaking 
down into lower and lower standards frowned 
on from the beginning. 

Mr. A. S. Quartermaine stressed that the 
Guild had no association of any kind with party 
politics, and in that sense was completely non- 
political. The Chairman, in introducing Mr. 
Quartermain, recalled a definition of politics 
by the President of the Individualists’ Society, 
who said that politics was a science that created 
trouble, diagnosed the case wrongly and then 
applied the incorrect remedy. Mr. Quarter- 
maine continued by stating that the primary 
object of the Guild was to attend to the non- 
technical interests of professional engineers, 
duties which could not be undertaken by the 
Institutions of Civil, Mechanical and Electrical 
Engineers. The Councils of those Institutions 
were not antagonistic to the Engineers’ Guild. 
On the contrary, they recognised the value of a 
suitable association to look after the interests of 
their members in matters outside the scope of 
the Institutions’ Charters. 

As Mr. Quartermaine saw it, there were some 
35,000 to 40,000 corporate members of the 
three Institutions, who spent their lives making 
themselves as efficient as possible and doing their 
best in an engineering sense for the community, 
but they had no opportunity of considering 
jointly their own interests individually or 
collectively. The Guild provided such an 
opportunity of obtaining their collective opinion 
and, where necessary, taking action. 

Sir Stanley Angwin then proposed a resolu- 
tion to the meeting, recommending all present 
and prospective chartered civil, mechanical and 
electrical engineers to join and actively support 
the Engineers’ Guild. Dr. 8. F. Dorey seconded 
the resolution. 

Many other points were made during dis- 
cussion from the floor. One speaker thought a 
serious effort should be made to find and 
popularise a new term to describe all kinds of 
engineers, comparable to the word “ doctor ”’ in 
the medical profession. Another speaker 
suggested the desirability of finding another 
name for the Guild which would be more 
accurately descriptive of its membership. Some 
engineers, said another speaker, who had only 
heard of the Guild recently, had blamed the 
Guild for bad publicity and slow progress. 
Engineers themselves were largely to blame, 
for in 1938 a distribution of 10,000 publicity 
circulars recruited only 100 members. Yet 
another speaker said that similar organisations 
were already in operation abroad, notably in 
Canada. The Guild should make contact with 
those organisations and build up the Guild 
organisation quickly from the knowledge gained 
thereby. 





284 


Institution 


ENGINEER 


THE 


of Naval Architects 


No. I 


SPRING MEETINGS 

HE Annual Spring Meetings of the 

Institute of Naval Architects opened 
with the Annual General Meeting at the 
Royal United Services Institution last Wed- 
nesday morning. The retiring President, 
Admiral of the Fleet Lord Chatfield, pre- 
sided during the early proceedings. 

The Annual Report and the Accounts 
were presented and adopted. 

REPORT AND ACCOUNTS 

The Report presented by the Secretary 
shows that there was an increase of 135 
members in all classes. Two awards were 
made under the Newell Prize, presented 
last year by Mr. W. S. Newell, President of 
the American Society of Naval Architects 
and Marine Engineers. There was an increase 
in the number of the National Certificates in 
Naval Architecture awarded, which in all 
areas totalled eighty. The Quarterly “ Trans- 
actions’? have now been working for a full 
year and have been a great success. Revised 
Objects and Bye-Laws and Regulations of 
the Institution came into force as from 
January 1, 1948. During the year a Southern 
Junior Branch of the Institution of Naval 
Architects and the Institute of Marine 
Engineers was founded and held meetings 
in Portsmouth and Southampton. A Joint 
Committee of the Institution of Naval 
Architects and the Institute of Marine 
Engineers has been set up to promote closer 
co-operation in matters of joint concern 
and interest between the two Institutions. 

Lord Chatfield introduced his successor 
as President, Viscount Cunningham of 
Hyndhope. A very warm vote of thanks was 
accorded Lord Chatfield (on the motion of 
Sir Stanley Goodall, seconded by Sir Harold 
Yarrow) for his work as President during 
the past six years. 

Lord Cunningham announced the elec- 
tions of officers and council, and presented 
premiums to Mr. T. Thorpe and Mr. K. P. 
Farrell. for their 1947 paper on “ Permanent 
Moorings,” and the Wakeham Prize to 
Mr. E. C. B. Corlett and Mr. K. Foulger 
for their 1947 paper on “Stability Losses 
on Flooding.” 

The President then delivered the following 
address : 

PRESIDENT’S ADDRESS 


In the reading of technical papers before 
this Institution I appreciate the value you 
place on the full discussions which follow, 
and where your deliberations affect naval 
construction problems I may even hope to 
contribute some thoughts for your attention, 
particularly as it is no secret that, in common 
with every other great maritime nation, we 
are approaching some very difficult problems 
in this respect—problems that are of in- 
finitely greater moment to the future of this 
country than ever before. We shall need 
to keep our heads and combine the wisdom 
of the past with a progressive outlook, and 
calculate and determine our future require- 
ments with accuracy. The naval constructor 
at this particular moment of our history has, 
indeed, formidable tasks ahead of him in the 
solution of his problems. So far as warship 
building during the past year is concerned 
very little information concerning current 
naval construction has been issued, though 
fortunately certain particulars of wartime 
shipbuilding have been released. As was 
seen from the Naval Estimates the produc- 





tion of aircraft carriers is continuing slowly, 
though some vessels have been stopped and 
others disposed of to friendly powers. The 
lengthening times of construction enable 
modifications to be introduced so as to keep 
pace with developments in aircraft ; never- 
theless, such impovements made while build- 
ing bring difficulties in their train as every 
shipbuilder appreciates. Cruisers, destroyers 
and other naval vessels are also continuing 
at reduced pace, an interesting feature being 
the conversion of a large number of warships 
to peaceful purposes. Frigates are being 
adapted to surveying uses, corvettes have 
become weather observation ships. I would 
mention in particular the ex-German supply 
vessel now converted to the Fleet replenish- 
ment ship ‘‘ Bulawayo.’ This vessel has 
been equipped so that, whilst proceeding at 
speed, fuel, water and stores of all descrip- 
tions can be transferred to an accompanying 
warship proceeding alongside. Trials at 
sea with ‘‘ Bulawayo ”’ have proved successful, 
and have furnished valuable data on the inter- 
action between two ships travelling in close 
station, the results being in full accordance 
with those obtained by model experiments. 
(Suitable rigs have also been developed and 
tested for pumping and transferring large 
quantities of fuel at a rapid rate.) 

Although the naval shipbuilding pro- 
gramme is small, it can be seen that the 
Admiralty fully appreciates the important 
part research and development will play in 
the future designs of ships and weapons, 
since a large programme of research has been 
authorised and is being pursued with vigour. 
An instance is the formation of the Admiralty 
Ship Target Trials Committee, which is 
andertaking a series of experiments using 
surplus warships as targets. Their object 
is to obtain reliable data bearing on the 
effects of weapons of all kinds on a ship’s 
structure and equipment. They enable the 
results of bomb and shell attack as well as 
of underwater explosion to be studied, and 
indicate the directions in which improve- 
ments in attack and defence may be looked 
for. By loading ships and causing them to 
vibrate, valuable information on structural 
strength can be obtained, without the 
danger of losing a valuable ship if over- 
loading occurs, and the stresses need not be 
limited to safe amounts. 

A very important item of research is that 
devoted to the various problems connected 
with the welding of ship’s structure. Close 
co-operation is being maintained between 
the Admiralty and the shipbuilding indastry, 
and a number of Committees and Associa- 
tions are contributing to the progress now 
being made. I may mention the Admiralty 
Ship Welding Committee, the work of which 
has been described by Sir Amos Ayre, and 

, is recorded in our “ Transactions ” for 1946. 
This Committee, founded in 1943 to consider 
the special problems associated with ship’s 
welding, has concluded a valuable programme 
of structural investigations on the two ships 
“Ocean Vulcan” (welded) and “Clan 
Alpine” (riveted). Complete measurements 
of ship motion and sea forces while under 
trial in the North Atlantic have been made 
on the “ Ocean Vulcan ” and are now being 
analysed. Further work on these lines will 
be done by the British Shipbuilding Research 
Association, which assisted in these tests, and 
by the Admiralty with particular reference to 
warships. 
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Naval architecture must be inseparably 
bound up with marine engineering, and 
while considering aspects of future naval 
construction it is appropriate here to give 
thought to future trends in warship 
machinery design. Most of the machinery 
in warships is steam driven, and although 
considerable advances have been made, a 
step forward into the field of higher steam 
pressures and temperatures is inevitable in 
the future. This is quite a major step and 
industry will have to adopt new methods; 
it was the intention, I understand, when 
ordering the “ Daring’ class to spread the 
orders over the whole marine engineering 
industry and so enable all firms to gain 
experience in this new field. Unfortunately, 
owing to the cancellation of the majority 
of ships in this class, only a few firms will 
in fact get this experience. It is considered 
that all the future larger ships of the Fleet 
will be fitted with higher pressure and 
temperature steam plants, and a theoretical 
investigation into the whole problem is 
being carried out in order to decide on the 
best practical steam conditions for the future. 
In the meantime, in the ‘“ Daring’ class 
these different turbine designs and four 
different boiler designs are being tried out. 

As regards internal combustion engines, 
the war brought the advantages and relia- 
bility of this class of machinery much to the 
fore. A high-power, lightweight diesel is 
being developed for use in coastal craft. 

Trials with gas turbine machinery in 
M.G.B. “‘ 2009” are proceeding as you are 
all aware. An important point in future 
design here will be to obtain efficiency over 
the whole range of power. As regards future 
policy so far as one can see the aim should 
be to fit steam machinery in the high-power 
field, internal combustion engines in the 
low-power field, and perhaps gas turbines 
may fill up the middle field or even encroach 
on to others. Concurrently with the installa- 
tion of gas turbines may be discerned a 
trend towards the application of variable- 
pitch reversible propellers, brought about 
by the need for new methods of reversing, 
and also due to the application of higher 
steam pressures and temperatures in geared 
turbine installations. 

But I must leave these topics to beg your 
attention to matters of the greatest import- 
ance to the whole of our national shipbuilding 
industry. Few of the fruits of our present 
work on future design can be gathered 
unless the shipbuilders of the country are 
allowed to procure the material required 
for the purpose. You can make a few bricks 
without straw, but they are pretty poor 
bricks, and nobody wants to use or buy 
them if they can help it. What the industry 
needs, and what the whole country needs, is 
steel. When I say steel I mean it also as the 
symbol of all the other materials required 
for shipbuilding—and I need not remind 
this audience of what they are. Let me give 
you a few figures and facts, and I commend 
them to wide public notice. 

The capacity of the plant and berths of 
the shipbuilding industry, under the con- 
dition of full supply of labour and material, 
is capable of meeting a demand of about 
3 million gross tons, if expressed entirely 
in merchant ships. At the present time the 
annual rate of output is restricted to less 
than 1 million tons because of the inadequate 
supply of materials. At the corresponding 
period following the 1914-18 war, the rate 
of output was about 2 million gross tons. 

In the White Paper (Economic Survey for 
1947) of February, 1947, the Government gave 
a target amount of 1-25 million gross tons for 
1947—a figure far below that for which the 
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industry had planned, but steel materials were 
neither allocated nor delivered to produce 
more than about I-0 million tons. The 
figures given in the White Paper (Capital 
Investment in 1948) of December, 1947, 
correspond to an addition of 20 per cent on 
that of 1947, for which the industry had 
hoped the necessary additional materials 
would be made available, but the present 
position is that it can expect only slightly 
more steel than was allocated in 1947. 

It is obvious that the present restricted 
condition in regard to material supplies, 
with all the accompanying frustrations, 
does not permit of operation at any reason- 
able economic level. It might be mentioned 
here that British shipbuilders have orders 
on their books amounting to nearly 4} 
million tons. The load of repair and recon- 
version work continues to exceed 3 million 
tons. i 

When one considers the grave handicaps 
under which they have laboured, the ship- 
builders may feel justly proud of what they 
have been able to achieve in the past year, 
and the country equally confident of what 
the shipping industry could do for it if 
allowed to. Here, again, are some figures 
of the “restricted” output for the past 
year. Some 2,170,000 gross tons were under 
construction at the end of 1947 and 1,200,000 
tons were launched during the year. The 
construction in Great Britain and Northern 
Ireland represented over 54 per cent of the 
total for the whole world; 31 per cent of 
this construction was being built for foreign 
account. These figures relate to new con- 
struction, but that, of course, is by no means 
the whole story. Reconversions of ships 
for their peacetime service, and the carrying 
out of repairs and surveys on merchant ships, 
have placed an additional heavy load on the 
industry during the year. Doubtless this 
load of reconversion work will fall away 
towards the end of the present year, and the 
industry will look forward to several years of 
continued production at a high level, depend- 
ing, of course, on the availability of materials 
and equipment. 

It may be appropriate here to record that 
the work of the British Shipbuilding Research 
Association, British Welding Research Asso- 
ciation, the Admiralty Ship Welding Com- 
mittee and other kindred bodies, is having a 
definite and beneficial influence on the science 
and art of shipbuilding in its many aspects. 
This is encouraging, but I would like to 
express agreement with and emphasise a 
point of view most ably expressed by my 
predecessor, Lord Chatfield, when speaking 
in the House of Lords in October last on the 
Services. He said: ‘We would all agree 
that there is nothing more important for the 
three Services than research. But we must 
be careful how the priority given to research 
is used. It was used during the peace years 
as a means of preventing anything being done 
for the Services. We were told ‘Go on 
experimenting; do not build anything 
hecause the scientists may change things 
next year.’ 

“ But the scientists are always changing 
things, and you will never have any Services 
at all if you start on that line.” These words 
have a much wider application than to the 
Services only and I would ask all ship research 
workers to bear them in mind. It is fatally 
easy to acquire a research habit of mind 
and research for research’s sake. What the 
country wants is the improved ship which is 
the result of that research, and there comes 
a time when some practical solution of a 
problem—it may indeed not be the final 
solution—is essential. 

(To be continued) 
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A New Blast-Furnace at Tollcross 


NEW blast-furnace, designed for a produc- 

tion of 4500 tons of pig iron per week, 
was blown in at the Clyde Iron Works of 
Colvilles, Ltd., on January 10, 1948. Construc- 
tion of this furnace was begun some consider- 
able time ago, when 
it was considered that 
not only would addition- 
al production capacity 
be necessary in the 
event of the other furn- 
aces requiring to be 
relined, but also that the 
demand for steel would 
be heavy over the next 
few years. It is only 
by having available a 
greater capacity for 
the production of pig 
iron that a higher pro- 
duction of steel can be 
attained. 

The new furnace, 
stated to be one of the 
largest and most mod- 
ern in the country, was 
constructed by Ash- 
more, Benson, Pease and 
Co., Ltd., and a large 
proportion of the fab- 
rication and steelwork 
has been carried out by 
the Colville Construc- 
tional Company, Ltd. 
The furnace has a 
hearth 20ft in diameter, 
the bosh being 23ft in 
diameter, and from the 
tap hole to the deck 
ring the furnace is 91ft 
high. Six fabricated 
steel columns support 
the stack, which is of 
riveted construction 
and is fitted with twelve tuyeres and two slag 
notches. Cooling of the tuyere section and 
bosh is effected by ten rows of flat copper 
coolers, with twenty-four coolers in each row, 


by a cast iron ring built in sixteen segments. 
The large and small bells are of cast steel, 
and the main bell and hopper, which are of 
Meehanite, are constructed in four segments. 
No carbon blocks are used in the hearth and 





BLAST FURNACE AT THE CLYDE IRON WORKS 


bosh lining, which is built entirely of fire-brick. 

A primary dust catcher of the Zimmermann 
type is provided with a dust conditioner, and 
discharges into a secondary “ Vortex” dust 





TAPPING THE 


and one row of twelve flat coolers. A throat 
armouring of mild steel plates is built into 
brickwork, having two rows, 9in deep, and four 
rows, 12in deep. The brickwork is surrounded 


NEw FURNACE 

catcher, also fitted with a conditioner. The 
gas is finally discharged into the crude 
main through a thermal expansion goggle 
valve. Access to the furnace top and the 
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stove domes is by means of a passenger lift. 

The ore bins are fitted with Freyn type 
double-lift gates, which are operated by a 
pneumatic jack from the scale car. This 
car has a hopper with a capacity of 150 cubic 
feet, and is designed to weigh up to 20,000 Ib 
of material. From the coke bins material is 
discharged into twin automatic weigh hoppers 
by means of a feed belt, which first passes the 
coke over a static debreezing screen. 

The skip bridge is supported independently 
of the furnace top, and it carries two cars 
of 130 cubic feet capacity. These cars are 
hoisted by a 200 h.p. electric winch at a 
maximum speed of 316ft per minute. The entire 
charging operation of the furnace is sequence 
controlled from a master switch situated con- 
veniently to the scale car platform at the skip 
pit. The charging control selector mechanism 
can be set for alternate cycles of charging on 
each successive charge, both for: the large bell 
dumping cycle and also for the distributor- 
setting cycle. 

Both the large and the small bells are 
operated by pneumatic cylinders situated in 
the winch house. These cylinders are normally 
operated by air from the cold blast main, which 
is supplemented as necessary by compressed 
air, through a reducing valve, from a receiver 
in the winch house. This receiver is fed from 
the works compressed air system. Operation 
of the bell cylinders is controlled by motor- 
operated valves arranged to work in sequence 
with charging equipment cycle. 

The Metropolitan-Vickers turbo-blower for 
the blast supply is of similar design 
to two machines already in service in the 
adjoining furnaces. It is rated at 50,000 cubic 
feet per minute at 20lb gauge. This rating 
is higher than is actually required, but by means 
of air intake regulation the characteristics 
of the blower can be modified to give a wide 
range of operation. Under normal conditions 
the blewer is operated at constant volume and 
is governed by an “ Askania”’ regulator. The 
turbine operates at 750 deg. Fah. on a steam 
pressure of 270 Ib per square inch, and is fitted 
with a down-flow surface condenser designed 
for a duty of 32,000 lb per hour. 

A new hot blast stove with a heating sur- 
face of 133,000 square feet has been installed 
with the existing stoves. Each stove has 
two chimney valves, two rack and pinion 
cold blast valves and a 16in blow-off valve. 
Dome temperature pyrometers and flue 
gas sampling equipment is also fitted, whilst 
the temperature of the blast supply to the 
furnace is controlled by Foster constant- 
temperature equipment. A double-beat 
snort valve with duplex control is situated 
in the cold blast line, one control being in 
the furnace instrument house and the other 
on the opposite side of the cast house floor. 


THE Cast House 


The cast house, a corner of which can be 
seen in the photograph we reproduce, is served 
by a 10-ton overhead crane, which also serves 
the existing No. 2 furnace adjoining the new 
installation. Provision has been made for the 
introduction of five 70-ton enclosed metal 
ladles on two parallel tracks. The lay-out of 
the metal runners is such that the two furnaces 
can be arranged to cast simultaneously. An 
electrically operated steam-driven piston tap 
hole gun is supported from a double runway 
overhead beam. The controls for the gun are 
situated in the furnace instrument house. 
In this house there are also the snort valve 
control, an ‘“‘ Ordasign”’ signalling equipment 
to the turbo-blower, and a “ Loudaphone ” 
system communicating with the power station, 
together with a wide range of other control, 
indicating and recording instruments. The 
house is so situated that from it a full view 
is obtained of the tap hole, the cast house 
floor and the metal ladles. Conveniently 
grouped for operation on the cast house floor 
are the controls for the bleeder valves, a hand 
stockline rod, the steam valves for purging the 
dust catcher, the gas offtakes and gas seal, 
and the steam and water valves for the goggle 
valve to the crude main. 

Special equipment is installed for using 
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coke-oven gas to dry the runners, skimmer, 
dam and metal spouts. The tap hole is opened 
by means of a compressed air rotary drill 
and an oxygen lance. 

In addition to those already noted, a com- 
prehensive selection of instruments has been 
installed with the new furnace. In the stove 
house an indicator and recorder are provided 
for the gas volume to the stoves. Other 
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recorders are provided for stove dome tem- 
perature, flue gas carbon-dioxide content, and 
the constant-temperature controller. In the 
winch house and on the charging panel adjacent 
to the skip pit are a stockline depth indicator, 
a bell dump indicator and a distributor move. 
ment indicator. Warning lights are fitted on 
the charging panel showing the operation of 
the large and small bells. 


The Power Cartridge and Its Applications 


HE power cartridge, as its name implies, 

is @ compact and portable source of power 
produced by the expansion of gases after the 
firing of a charge within the cartridge. In 
principle it is a modification of the process 
whereby a gun is fired. In a gun the firing of 
the charge produces almost instantaneously a 
large volume of gas which drives the projectile 
along the barrel. In power cartridge operation 
this energy is released more slowly and trans- 
lated into work by the pressure of the gas 
either on the head of a piston or by passing it 
through a turbine, although such auxiliary 
mechanisms are not necessary for all appli- 
cations. 

Its uses are many and already range from 
the starting of aero, farm tractor and other 
heavy types of prime movers to the “ jet pro- 
pulsion ” of model cars, aeroplanes and boats. 
Its potential uses can by no means be said yet 
to have been fully ex- 
plored, and it is clear 
that it can be adapted 
for use as a miniature 
power plant in the 
mechanical field for 
performing many tasks 
which have hitherto 
been accomplished only 
by the expenditure of 
time - consuming or 
back-breaking labour. 
It is perhaps worth 
noting at once that the 
field of usefulness of the 
power cartridge has 
been widened consider- 
ably in late years due 
to the development of 
charges which burn 


are now available which 
evolve gases over 
periods ranging from 
a fraction of a second 
to a few minutes. 
Perhaps the limit of 
the, slow-combustion 
characteristic was reach- 
ed when the principle 
was used in the making 
of the “self-heating ” 
food can in the last war. 
In this application 
combustion is so slow 
that heat is given 
without expanding 
gases. 

Accordingly, it was 
with considerable inter- 
est that we attended on 
Thursday of last week, 
March 11th, a show ar- 
ranged by the Explos- 
ives Division of Imperial 
Chemical Industries, Ltd., illustrating some 
of the applications of the power cartridge. 
The demonstrations were held at the Ex- 
plosives Division Works, at Ardeer, Ayrshire, 
the largest explosives factory in Europe, 
where more than 7000 persons are employed. 
In passing it is of interest to record that 
these works, founded in 1873 by Arthur 
Nobel, will this year celebrate their seventy-fifth 
anniversary. 


DEVELOPMENT OF THE POWER CARTRIDGE 


Development of the power cartridge can be 
traced back to the second half of the nineteenth 





century, but little practical use was made of 
it until the end of the 1914-18 war, when 
Kynoch, Ltd., now a part of I.C.I. Metals 
Division, developed a cartridge to operate the 
humane cattle killer. In this instrument the 
pressure produced by the cartridge operates a 


captive bolt in a pistol. The device eliminates 
the effort and skill required of the wielder of the 
old-fashioned pole axe, which even in expert 


hands was not always a dependable instrument, 
Another early development was a cartridge 
to operate the cement gun, which forces a ball 
of refractory material into hot gas retorts for 
the purpose of sealing cracks in the lining. By 
this means time is not lost in allowing the 
retort to cool, as is necessary for hand repairs. 
Numerous other devices followed, and the 
1939-45 war accelerated power cartridge de- 
velopment. In particular, their use for starting 
aircraft engines, in the Coffman starter— 


CARTRIDGE STARTING FOR TRACTOR 


originally developed in the United States and 
now manufactured by the Plessey Company, 
Ltd., of Ilford, Essex—proved of considerable 
value. In this device the expahding gases 
act on a piston, the motion of which is converted 
to rotation of a dog which engages with the 
tailshaft of the engine. 

The devices mentioned above and. many 
others were demonstrated at the show at 
Ardeer. Below we give some brief particulars of 
applications which seem of particular interest. 

APPLICATIONS OF POWER CARTRIDGES 

Aviation.—Piston aero-engines of all sizes 

can be started by this method, but it may also 
‘ 
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prove to be the solution to the problems 
associated with starting turbine engines. ‘The 
use of an epicyclic-step-up gearbox with a 
Coffman starter has already met with success 
with certain turbine engines, and the B.T-H. 
Company has developed a turbo-starter operated 
by power cartridges for aero-engines. Other 
uses in aviation have included systems for 
the emergency lowering of undercarriages and 
tail wheels and the opening of bomb doors. 

The Bristol Aeroplane Company, Ltd., has 
adopted power cartridge operation for the 
emergency lowering of undercarriages normally 
operated hydraulically on the ‘‘ Beaufort ” 
and other aircraft. The cartridge employed 
contains 73 grammes of a wrapped Mechanite 
charge in a l4in Very signal case, and operates 
for six seconds. A larger cartridge, developed 
for one of the new Bristol aircraft, consists of a 
modified two-pounder brass case containing the 
main charge of 150 grammes wrapped Mechanite 
with an electrically ignited primer. By a 
two-way valve the burning cartridge produces 
a pressure of 1000 Ib to 1200 lb per square inch 
in the operating jack. The charge burns 
cigarette fashion for six to eight seconds, It 
is fired by percussion through an electrically 
operated solenoid switch. 

An interesting rig for routine testing of 





WATER DRENCHER SYSTEM 


aero-engine starter cartridges and for develop- 
ment of new types of cartridges was demon- 
strated. The equipment consists of a flywheel 
on a horizontal shaft, a dynamometer brake 
and a Coffman starter engaging with the fly- 
wheel shaft. The inertia of the flywheel can 
be varied to correspond with actual engine 
inertias and the brake torque adjusted to allow 
for engine “ stiction”’ and oil drag. In a test 
the maximum torque developed and the total 
number of revolutions of the flywheel are 
recorded. 

Agricultural Tractor Engines.—-With the 
advent of agricultural tractors having large 
slow-speed engines, particularly diesél engines, 
a great boon is given to the farmer if starting 
from cold is made easier. An application of the 
power cartridge to the single-cylinder, two- 
stroke diesel engine of the Field Marshall 
tractor is typical and was demonstrated. An 
accorapanying engraving shows a_ sectioned 
tractor, and the lay-out of the equipment. 
The engine cylinder is 6}in bore and 9in stroke, 
and’ the compression ratio 16 to 1. The equip- 
ment comprises a breech for the cartridge, 
with a pipe leading to the engine combustion 
chamber, via a decompression valve, and a 
** torch-holder,”” in which is inserted a self- 
igniting wad. To start the engine the cart- 
ridge is loaded into the breech, the wad placed 
in the torch-holder, and an arrow on the fly- 
wheel set to the “ start ’’ position, in which the 
piston is just over top dead centre. All that is 
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then required is a tap on the firing pin. Decom- 
pression is automatically effected. 
This is known as the “direct injection ”’ 


method, and dispenses with the auxiliary 
mechanisms necessary with multi-cylinder 
engines. 


Vehicle and Marine Engines.—In many cases 
the provision of heavy batteries for electrical 
starting can be avoided by the use of cartridge 
starting. Examples are diesel locomotives, 
lifeboat auxiliary engines, ships’ emergency 
lighting systems, and other engines where a 
dependable .quick start from cold is required. 
Demonstrations were arranged of such equip- 
ment for an 85 b.h.p., five-cylinder Ruston 
diesel engine, fitted with Coffman gear, and 
for cold starting of a Fowler twin-cylinder 
diesel engine in a cold room. 

Industrial Applications.—A wide field is 
open, in the industrial applications of power 
cartridges, and I.C.I. Ltd., feel that develop- 
ments will be rapid when their ready adapta- 
tion for light or heavy loads and short or 
sustained thrusts are better understood by 
plant designers. We have already mentioned 
the starting of diesel engines, and power cart- 
ridge starting is particularly valuable for such 
engines as fall between small hand-started 
types and large engines, for which permanent 
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compressed air or other starting systems are 
used. 

A particularly interesting industrial applica- 
tion was demonstrated and is illustrated here- 
with. It is in use in I.C.I. factories where 
there are fire risks, to operate water drencher 
systems. Explosive cordite materials are 
passed between the two processing rolls, which 
can just be seen at the bottom of the illustra- 
tion. If the material on the rolls should catch 
fire, a photo-electric cell trained on the rolls 
detects the first flash. The current so produced 
suitably amplified fires a cartridge which lifts 
a Yin diameter water-release valve, and the 
incipient fire is drowned. The time lag is 
said to be only one-quarter of a second. 

Power cartridges have been adapted to such 
applications as the throwing of grapnels and 
lifelines, the launching of torpedoes, the recock- 
ing of powerful springs, and the pressurising 
of fire extinguishers. The cost of a cartridge 
for a fire extinguisher is less than half that of a 
soda acid refill, and is about one-seventh that 
of a carbon dioxide unit. 

Another application of interest is the Cox 
submarine bolt driving and punching gun for 
ship’s plate, which has been in use for many 
years and has previously been described in these 
columns. 


A.C, Crane Control Equipments 


HE advantages of the dynamic lowering 

system of crane hoists over the plain series 
method on d.c.. supplies is widely known 
throughout the industry. A typical set of 
speed-torque curves for dynamic lowering is 
shown in the first illustration herewith. From 
these curves it can be seen that a wide range 
of speeds is available for loads varying from 
light hook to full load. The system also 
automatically ensures that for loads so light 
that they will not overhaul the motor, power 
is provided for driving down. 

If no d.c. is available the problem of hoist 
control is not so easily solved. A plain slip- 
ring induction motor with rotor resistance 
that can be cut in or out of the rotor circuit is 
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D.C. DYNAMIC LOWERING HOIST 


quite suitable for hoisting and gives per- 
formances comparable with those of a d.c. 
hoist. On the lowering side, however, the 
combination is not at all satisfactory, due to 
the fact that a slip-ring motor when being 
driven by an overhauling load increases instead 
of decreases its speed. This is the opposite 
effect to that required by the crane driver, who 
demands a low speed for positioning as well 
as a high speed for normal lowering. To over- 
come this difficulty a load brake was fitted to 
better-class a.c. cranes. This brake increased 
its retarding effort as the lowering speed 
increased, and always ensured a positive load 
on the motor so as to permit the use of a plain 
series a.c. control. Whilst the use of a load 
brake gave the operator some of the required 
characteristics, the maintenance of the brake 


was found by experience to be costly if 
accidents due to “runaways” were to be 
avoided. 

The introduction of the ‘‘ counter-current ” 
braking system of control overcame the objec- 
tion to the load brake, at the same time giving 
performances on the lowering side much nearer 
those of the d.c. equipment than the plain 
a.c. series control. The counter-current braking 
system embodies the principle of connecting 
the motor in the hoisting direction of rotation 
with a high resistance in series with the rotor. 
These connections ensure that the motor pro- 
duces a hoisting torque which partially balances 
the overhauling torque of the load. By varying 
the resistance in the rotor circuit and incorporat- 
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ing two steps of plain series control, a fairly 
wide range of speeds can be obtained with 
varying loads. Typical speed-torque curves 
for such a hoist are illustrated herewith. It 
will be noted, in comparing these curves with 
those for d.c. dynamic lowering, that the a.c. 
curves are very much steeper than the d.c. 
equivalents, which is a disadvantage in some 
respects as it entails a certain amount of skill 
on the operator’s part in moving the controller 
from notch to notch to obtain any desired 
lowering speed. 

Because of the above disadvantages the 
Igranic Electric Company, Ltd., of Bedford, 
has developed the ‘‘ Opotor ’’ system in an en- 
deavour to obtain a controller comparable with 
the d.c. equipment. This method of control 
is a logical sequence to the counter-current 
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braking scheme inasmuch as the reverse torque 
of the hoisting motor is used, but instead of 
being under the jurisdiction of the operator 
the amount of rotor resistance is automatically 
controlled. ‘The schematic connection diagram 
for such a hoist controller is shown herewith. 
The operation on the hoist side is quite straight- 
forward and is the same as for a plain series 
hoist. On the lowering side, however, the 
operation is quite different. On notches 1 to 4 
on the lowering side the motor is connected as 
for hoisting, but the star point of the rotor 
resistance is open circuited so that the motor 
develops no torque. The brake is lifted, and 
if the load is such as to cause the motor to be 
pulled round the rotor will accelerate and so 
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increase the rotor voltage. This increase’ in 
voltage is communicated to the relays con- 
trolling the rotor contactors by means of a 
rectifier connected across the slip rings. As 
the voltage rises the relays will successively 
close the rotor contactors 1R, 2R, 3R and 
4 R, which cut out portions of the rotor resist- 
ance and so control the counter-torque of the 
motor. The first four lowering speeds are 
determined by the calibrating resistances 
R 11-R 12, &c., in the rectifier circuit. The 
speed-torque characteristics of such a_ hoist 
are shown herewith. The fifth lowering notch 
is arranged to connect the motor in the lowering 
direction with a portion of the rotor resistance 
in circuit and designed to give approximately 
140 per cent full speed with full load on the hook. 

If the light hook speed is also to be controlled, 
then it is necessary to provide a small addi- 
tional motor coupled to the main drive to 
provide a positive downward torque equal to 
an overhauling load. This motor should be 
about 20 per cent of the horsepower of the 
main motor. It should be a slip-ring motor 
with a permanent rotor resistance connected 
and mounted on the crab to avoid additional 
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controller wires. ‘This small motor entails 
only an additional small double-pole contactor 
on the hoist panel. The advantages obtained 
by using this torque motor are indicated by 
the dotted portions of the speed-torque curves 
for the ‘“ Opotor ”’ control system. Owing to 
the setting of the control voltage relays the 
speed is not strictly a straight line, but varies 
slowly within the boundaries of the curves 
on any one notch as shown by shading. On 
switching off from any lower notch the motor 
is slowed down automatically to 10 to 15 per 
cent of synchronous speed before being dis- 
connected and the brake applied. This saves 
wear and tear of the brake, the full braking 
torque of which is always available in case of 
emergency, such as 
failure of supply. 

The sets of curves 
reproduced above clear- 
ly indicate that the 
‘** Opotor ” system has 
operating characteris- 
ics as good as those of 
d.e. dynamic lowering. 
Moreover, the costs of 
the two methods of 
control are stated to be 
comparable. Where a.c. 
is the only available 
supply ‘“‘Opotor”’ equip- 
ment provides a very 
satisfactory method of 
achieving slow lowering 
speeds without the addi- 
tional cost and weight 
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The Monarch Ditector 
Automatic Exchange 


THE recent opening of the Monarch director 
exchange is significant because the occasion 
marks the re-entry into the field of tele- 
communications of the Wood Street building, 
which in 1939 housed three automatic telephone 
exchanges with a capacity of 16,500 sub. 
scribers’ lines and 7000 junctions. The stor, 
of this building during the war was typical o/ 
many automatic exchanges in Great Britain, 
and its reopening justifies an outline of it 
history and a description of the equipment, 
inasmuch as this is representative of the trend 
of British Post Office policy for future in- 
stallations. 

Completed in 1929, the Wood Street building 
lies in close proximity to St. Paul’s Cathedral. 
At the opening date the structure housed two 
automatic exchanges (Metropolitan and 
National), a third exchange (London Wall) 
being due for completion at a later date. The 
building was one of the largest of its kind in the 
British Empire, comprising six floors and a 
basement and was equipped throughout witl: 
apparatus of the Strowger channel type, incor- 
porating the director system; and the test 
room, occupying the whole of the first floor, was 
the largest in the British Isles. 

The exchanges continued to function until 
the night of Sunday, December 29, 1940, when 
a considerable area in the City of London was 
devastated by fire and the building had to be 


s 





Speed, Per Cent 








LOWER DRIVE DOWN 


@ 


VR= Voltage Relay 


“THE ENGINEER” 


involved in installing a motor generator set 
for a.c. to d.c. conversion. If rectifiers are 
used alternatively for this conversion, arrange- 
ments must be made to allow for regeneration, 
since a considerable amount of power can be 
returned to the supply by a d.c. dynamic 
lowering equipment under braking conditions. 
From the viewpoint of cost and maintenance, 
therefore, the ‘‘Opotor” system deserves 
prior consideration whenever the alternative 
would be d.c. cranes and converter plant. In 
this connection it will be appreciated that a 
crane, using ““Opotor” control gear for hoisting 
and lowering, can be fitted with plain series 
a.c. equipments for the remaining motions, 
requiring no elaborate control gear. 


EE 


Atomic REsEsRCH IN CHINA.—It is reported 
that Chinese scientists have asked the Government 
for an appropriation of 400,000 dollars to establish 
an atomic research centre in Peiping. The National 
Academy of Peiping has drawn up a four-year 
plan to transform its Radium Institute into the 
first up-to-date Chinese laboratory on atomic 
research with its own cyclotron. 
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evacuated. It was not until the following 
Tuesday that a survey could be made of the 
damage to the exchange, when it was found that 
the only equipment to escape destruction was 
the power plant. 

Although the structure of the building was 
sound, the exchange equipment was entirely 
destroyed, Within ten days, however, com- 
plete service had been restored to Government 
offices and important subscribers, the public 
being catered for with 100 telephone booths 
opened in the vicinity of the building and by 
the opening of a manual exchange which had 
previously been closed. But of the 16,000 lines 
in service before the fire, 5000 were no longer 
required, as the premises they served were 
destroyed or damaged. By the end of March, 
1941, the amount of work accomplished 
included the laying of 7 miles of new street 
cable, 250,000 pairs of wires jointed in cables 
and the fitting of 300 miles of jumper wire. 

‘With the termination of hostilities labour and 
materials could be diverted to the recon- 
struction of the interior of the building and to 
re-equipping it with selecting apparatus, the 
original disposition of the plant being to a great 
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extent retained, The present arrangements are 
as follows ;— 
Outline Lay-out of Monarch Exchange 
Stores and cable inlet chamber 
Power and battery room; headquarters 
P.A.B.X., 2000 lines 


Basement 
Ground floor ... 


Virst floor Test room 
Seeond floor .... Monarch Exchange 
Third floor Metropolitan (10,000 lines, to be opened 


early 1949) 

Manual room (124 positions) 
Apparatus racks for overseas trunk 
exchange (cut into service, November 

29, 1947) 

Overseas trunk exchange (105 posi- 
tions) 

Monarch is a ** 2000 ” type director exchange, 
the type number being derived from the designa- 
tion of the G.P.O. “type 2000” two-motion 
selector standardised by the Post Office. 
‘The equipment conforms in all details to G.P.O. 
standard practice for exchanges of this type. 
Power supply is on the well-known “ divided 
battery float’ scheme and the batteries and 
generators provide the power by bus-bar distri- 
bution, not only for ‘‘ Monarch ” but also to the 
other exchanges in the building. Fault alarm 
indicators, ventilation, and lighting arrange- 
ments are in accordance with normal modern 
practice. 

In view of the experience gained during the 
war, special attention has been given to pro- 
tection against fire risk, particularly with 
respect to stairways and cable ducts which pass 
from floor to floor. Stairways are built at the 
extreme ends of the building between the outer 
wall and an inner wall separating them from 
the floors they serve, access to the exchanges 
being obtained through fireproof doors. Where 
exchange cabling passes through the floor the 
cable hole is lined with teak and covered on the 
underside with an asbestos plate, suitably cut 
to receive the cables. The plate is secured to 
the ceiling by all-steel expansion bolts, which 
cannot become detached if heated and will not 
break away unless the floor disintegrates. The 
inside space between and around the cables is 
packed air-tight with bags of asbestos, which 
are individually secured by asbestos string to 
steel cross bars which cover the outlet to the 
exchange floor. A wooden cap covers the whole 
assembly. ‘These precautions will help to ensure 
that in the event of an outbreak occurring on 
one floor the flames will not spread via the 
cable holes to other floors. 

Monarch is a 10,000-line exchange and all 
these lines can, if necessary, be used for sub- 
scribers’ connections. Direct dialling is possible 
between Monarch and any other automatic 
exchange in an area extending over a radius of 
10 miles from Oxford Circus. No fewer than 
125 automatic exchanges are incorporated in 
the ‘‘ London Directory ” area; further con- 
versions of manual exchanges, expected in the 
near future, will ultimately make this one of the 
largest single automatic networks in the world 
to be embraced in a universal numbering scheme. 

—_—__——— 


F.B.I. Report on Prices and 
Profits 


FOLLOWING the request made by the Chan- 
cellor of the Exchequer on February 10th, 
the Federation of British Industries, in co- 
operation with the Association of British 
Chambers of Commerce and the National 
Union of Manufacturers, has now submitted 
proposals ‘‘ to obtain a reduction of prices and 
to face the consequences of this on the level 
of profits.” 

The recommendations have been set out in 
a letter to the Chancellor of the Exchequer, 
dated March llth, which says that the key to 
reduction of costs and prices is increased 
productivity. Industry is therefore urged 
to secure, by greater efforts, the maximum 
productivity from the plant available. Because 
of: shortages of components and materials, 
restrictions on capital expenditure, and shorter 
working hours, all of which prevent full pro- 
ductivity, it is claimed that it is not immedi- 
ately possible in many industries for price 
reductions to be made. The letter emphasises 
that all concerned should review the situation 
afresh, so that everything that can be done 
in the way of price reduction should be an- 
nounced as soon as possible—in the case of 
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price-controlled goods ag well as others—and 
the consequence faced of reduced profits. 

Another conclusion reached is that manu- 
facturers should place a ceiling on selling prices 
at the levels ruling to-day, without any reduc- 
tion in quality, subject to discretion in excep- 
tional cases such as where there are increases 
in cost entirely outside manufacturers’ control, 
or where increases in cost which have already 
taken place have not yet been reflected in 
increased prices. For export business, price 
levels will naturally be dependent on compe- 
titive conditions and complete flexibility must 
be preserved. It is emphasised that the costs 
and prices of all goods manufactured in this 
country are dependent upon the prices of basic 
commodities and services, including fuel, 
transport and local rates, all of which are out- 
side the control of manufacturers. On this 
point the three associations say “ we look to 
the Government and the responsible authorities 
and boards to take action on the lines recom- 
mended for private industry.” Finally, the 
letter suggests that, subject to discretion in 
exceptional cases, e.g., new businesses, and 
those which have suffered directly from the 
effects of concentration, war damage, or enemy 
occupation, the gross amount distributed in 
dividends in the current year should not exceed 
the gross amount distributed on the same capita! 
in its last financial year. 

In putting forward these suggestions, the 
three associations say “‘ We have reached these 
conclusions; which we recommend as the basis 
of voluntary action by productive industry, 
on the assumption that the necessary comple- 
mentary action is also taken by way of stabili- 
sation of wages as set out in the White Paper, 
together with a reduction of Government ex- 
penditure. We recommend that action be 
taken immediately and remain operative for a 
period of a year. While we are confident that 
our recommendations will be comprehensively 
supported, it is our duty to say that we have 
no power to pledge the agreement of our indi- 
vidual members.” 





The British Transport 
Commission 


SPEAKING at a luncheon in London of the 
Mansion House Association on “ Transport ”’ 
on Friday last, Sir Cyril Hurcomb surveyed the 
work which has been accomplished by the 
British Transport Commission since it was 
formally constituted six months ago. Dealing 
with the activities of the Railway Executive, 
he said that it had been decided to paint in 
distinctive colours about 200 coaches and 
50 locomotives which would be put into use on 
fast passenger services on some of the principal 
routes when the summer timetables came into 
force. The Commission was confident that a 
great deal could be done to increase the 
efficiency of transport services and was anxious 
to move as rapidly in that direction as the 
physical limitations imposed by national neces- 
sity allowed. The transfer of the railways and 
canals, Sir Cyril continued, had been very 
smoothly effected thanks to the skill and public 
spirit of those who, brought up in the old 
tradition, had nevertheless loyally accepted 
the change. In day-to-day matters of business 
the Commission had dimed at the maximum 
devolution of authority to regional, divisional 
and district officers, so that decisions might 
be swift and contacts close; but, Sir Cyril 
claimed, in the sphere of policy and technical 
practice, centralisation was both inevitable 
and right. Sir Cyril also said that it could 
not be just assumed that large economies 
must automatically flow from amalgamations. 
If the great opportunities for economy arising 
from the consolidation of what had hitherto 
been competing financial interests were to 
be seized, the isation must be adapted 
to that end. He believed that the constitution 
of the various Executives was likely to secure, 
under the general control of the Commission, 
the full advantages which could be drawn from 
concentrating a carefully chosen team of 
highly qualified men, with no conflicting 
loyalties to observe, upon the numerous tech- 
nical and commercial problems of transport. 
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Tubular Air Heaters of Welded 
Construction* 
No. I 
SuBJECT MATTER 


TUBULAR type air heaters described are of sec- 
tional construction embodying a high proportion 
of arewelding. With this welded design the shop 
fabrication and field erection were simplified, 
while the performance was improved. The 
utilisation of standard sized stock plates, butt 
welded where necessary, permitted production 
to proceed without the delay generally asso- 
ciated with specially ordered plates. A detailed 
comparison, including costs, is given between 
the welded design and the earlier one of riveted / 
bolted construction. 

Savings in costs over 36 per cent were obtained 
by the adoption of welding. A further advance 
in the design is outlined as a result of the joint 
authors’ work in the preparation of this paper. 


INTRODUCTION 

In land and‘marine steam boiler installations 
the employment of air heaters for the recovery 
of the sensible heat contained in the flue gases 
is well known. Air heaters can be used in series 
with economisers either before or more usually 
after, and can also be fitted in series with a 
boiler where no economiser is included. A 
typical lay-out of a stoker-fired boiler with 
economiser and air heater is shown in Fig. 1. 

In the last few years the tubular type of air 
heater has gained additional favour because 
of its reliability and also the ease with which 
the cleanliness of the gas side can be main- 
tained. 

Such air heaters are essentially steel box 
structures fitted with vertical tubes, through 
which the flue gases pass from the outlet of the 
boiler or economiser. The forced draught fan 
discharges air at boiler room temperature to the 
air heater, where the air is heated by convection 
in making multiple passes over the tubes. 

The preheated air for combustion is fed via 
ducts to the stoker wind boxes. A proportion 
of this air is tapped from the ducts and supplied 
as overhead air via ducts and nozzles to the 
combustion chamber by means of a high- 
pressure fan. 


System oF UNITS 

For the purpose of this paper weights are 
given in tons (2000 lb), dimensions in feet and 
inches, costs in United States dollars and 
cents, test pieces and welding symbo!s in 
accordance with British Standard Specification 
No. 18 and 499 respectively ; drawings involving 
projected views are based on British practice. 


GENERAL DESCRIPTION 


This paper deals with four medium-sized 
tubular air heaters specially designed and fabri- 
cated for inclusion with a complete’ Yarrow 
water-tube boiler installation for an important 
industrial undertaking. The boilers were 
stoker fired and fitted with automatic control 
equipment. Although welding was employed 
extensively on the boilers and ancillary plant, 
the scope of this paper has been limited to a 
study of the air heaters. These air heaters 
were identical and designed on the contra- 
flow principle, in which the two flows pass in 
opposite directions, so that the metal in contact 
with the hottest gases has the hottest air on the 
other side of it, the temperature difference 
remaining practically constant. Fig. 2 indicates 
the schematic lay-out of an air heater in cross 
section looking towards the back. 

The sectionalised design was selected to 
facilitate rt to and erection on a 
restricted site, where field construction had to 
be reduced to a minimum. Fig. 2 illustrates the 
disposition of the six units of a completed air 
heater. ,Units 1 and 5 were the ends, the upper 
sides of which formed the twin hot air outlets. 
External and internal access doors for inspection 
purposes were provided in these units. The 


> © Phig weir was. ontered by Messrs. A. N. Clark, 





James Loughray and W. Denovan Garrick, members of 
the staff of Yarrow and Co., Ltd., Glasgow, in the recent 
worldwide competition organised by the James F. 
Lincoln Are Welding Foundation. It gained a 2000 
dollars award, the highest made to any British entry, 
and is reproduced here in full. 
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tube units 2 and 4 each contained 380 2}in 
external diameter tubes, together with eight 
jin diameter stay rods, extending 14ft 6in 
between top and bottom tube plates. The 
bottom of these units formed the twin gas 
outlets. Unit 3 was the central portion, divided 
vertically by a plate on the transverse centre line 
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on the assembly block in a partially con- 
structed state. 

Unit 6 comprised two top channels secured 
toall other units and ar- 
ranged. for attachment 
to the economiser out- E ? 
let flue. The table 
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sixteen jin diameter pilot holes through the 
complete pile, in the positions shown in Fig. 4. 
The inner edges of the outer holes marke 
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of the air heater. The cold air inlet was located 
at the bottom of this unit, which also included 
twin air by-pass dampers. Four doors were 
provided at the front to give access above and 
below the dampers. Throughout units 1 to 5 


Principal Plates 

Unit Position In 
2 and 4 Tube plates ied ical ie ; 
2 and 4 Back and front... ... ... } 
owe Front, back, division andtop ... ... ¥ 
l and 5 Front, back, ends, top and bottom ... 
2 and 4 ... Diaphragms path tees Panene, whiebs «pane 4 
1,3and5 ... Guide plates and dampers 

Abridged Specification of Steels 
Ultimate tensile, Elongation, 
Material tons per sq. in. per cent 

Plates and sections, jin 

thickandover ... ... 31:36/36-96 ... 200n A 
Plates and sections under 

jin thick . « 31-36/36-96 ... l6onA 
Round bars --- 31-36/36-96 ... 200nB 
OOD, ~ cee » con sree!) os SRR . 2000n4 VA 


inclusive, diaphragms and guide plates were 
provided to obtain an evenly distributed three- 
pass air flow on either side of the air heater 
centre line. Fig. 3 shows these five units lying 
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Fic, 1—Boiler Plant Lay-Out 
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FiG, 2—Cross-Section of Air Heater 


herewith summarises the thickness of the 
principal plate work. 


MARKING OFF AND SHEARING 


As each completed air heater coupled on site 
to shop fabricated items, including three steel 
flues, three steel ducts and supporting steelwork, 
a high degree of accuracy in construction was 
essential. Correct alignment of the tube plates 
and diaphragms to permit the fitting of tubes 
also called for special consideration. Accuracy 
and alignment were secured by the following 
procedure, in which are welding made a valuable 
contribution. 

Stock plates, butt welded where necessary, 
were used throughout to form plates of the 
requisite dimensions with approximately lin 
margin on all sides. The number of air heaters 
did not merit the use of special jigs, but special 
care in the design stage permitted the work to be 
accurately marked off from a minimum number 
of templates. Similar plates of all air heaters 
were piled under the appropriate template, the 
whole being secured by hydraulic clamps. A 
radial-arm, low-bogie machine was used to drill 





FiG. 3—Partially Constructed Air Heater 


the boundary and shearing edges of the finished 
plates. The outer edges of the inner holes 
located the datum lines. for setting the flat bar 
flanges before tack welding. Where external 
stiffeners were required on the plates their 
extremities were located by additional pilot 
holes. The plates were separated and guillotine 
cut. The method of pilot holes eliminated the 
necessity of placing a template over each plate 
for duplication purposes before shearing. 
Experience had shown that while flame 


cutting could be used over a wide range of 


thicknesses, it was generally less satisfactory 
than guillotine cutting for mild steel material 
-fin thick and under. Fig. 5 illustrates in 
graphical form the comparative costs for flame 
and guillotine cutting for the plate material. 

The curves for flame cutting are based on 
one man at the machine at an hourly rate of 
0-5 dollar, oxygen at 3-0 dollars per 1000 cubic 
feet, propane at 0-12 dollar per pound, and 
acetylene at 19-0 dollars per 1000 cubic feet. 
The curves for the guillotine cutting are based 
on three men at the shears with a total hourly 
rate of 1-2 dollars. 

Flat bars requiring drilling are sized and cut 
to length before marking off from one master 
template. 


MARKING OFF AND DRILLING TUBE PLATES 


Only one tube plate was marked off with the 
centres of the holes for the tubes and stays. 
All tube plates and diaphragms were piled on 
the sandwich system with the marked tube- 
plate plate on the top. *5/,.in diameter pilot 














FE TIED 8 
+ a 
++ + , 
+ + +H 
[i+ + 
+ — — 
“THE ENGINE FO” aR 


Fic, 4—Pilot Holes in Plate Pile 


holes were then drilled through the complete 
pile. The plates were separated and regrouped 
into two piles, one consisting of tube plates 
and the other of diaphragms. The pilot holes 
in the tube plate pile were drilled out to 24%in 
diameter for the tube holes and {jin diameter for 
the stay bar holes. The corresponding holes in 
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the diaphragms were drilled out to 2Zin diameter 
and fin diameter respectively. 
Tack WELDING ASSEMBLY 

The front five plates of the air heater were 
laid flat in their correct order on the assembly 
block, with a {in gap between each plate. The 
connecting flanges consisting of 3in by #in 
flat bars were bolted together at 24in centres, 
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FIG. 5—Costs of Cutting M.S. Plates 


each bolt being fitted with a washer to space the 
bars fin apart. This simple preparation 
facilitated the welding of the inner joints and 
is indicated on Fig. 6A. 

The bars were placed on the datum lines and 
tack welded with jin welds at 8in intervals. 
To remove any small undulations on the plates 
simple clamps were employed. A bridge clamp 
is shown in Fig. 6A, and the portion to the left 
of line X serves to illustrate a half-bridge clamp. 
The tack welds were made on the side from 
which the wedges were driven. The 3in by jin 
flat bar flanges at the top and bottom of the 
front plates of units 2 to 4 inclusive were 
placed in position, so that the extreme holes in 
the bars coincided with the two pilot holes in 
the plates. These bars and the flat bar stiffeners 
were then tack welded. 

The insulation cleats, referred to later, were 
not welded at this stage, as earlier experience 
had shown that the welding of such cleats could 
be utilised to remove any slackness in the centre 
of the plates caused by the shortening of the 
boundaries under weld contraction stresses. 
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of 1, 3, 5, 7, 2, 4, 6, was adopted. Fig. 7 illus- 
trates typical welding details on units 1, 2, 4 and 
5. All welding was downhand, which permitted 
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case only two access openings were required. 
Both end plates of units 1 and 5 were laid 
down and much the same routine was followed. 
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The assembly of the five front plates was 
turned over by overhead crane and the same 
sequence of welding repeated. In addition, 
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Fic. 6—Clamps and Fixture 


flat bars to support the diaphragm plates of 
units 2 and 4 were intermittently welded. Four 


Welding Procedure 
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| | | Length of | gotal time| Total 
Beads | Electrode | Minimum | deposit / per electrode 
Type | Plate, or size, Current, | are | per footage per foot 
in passes | in amps | volts | electrode, | of weld, | of weld, 
| | | | in min. sec. Ib 
Butt i 2 } 400 | ee ae | 152 0-4 
Butt q 2 2 | a OR te ae 1 58 0-24 
Butt ts 2 % | 220 25 | a Aa fel 0-172 
Butt t 2 of | 170 23 24 | 1 85 0-118 
Corner” t 1 t 270 30 | 25 tee Be 0:12 
Corner * 1 te 200 tL aes eS 0-093 
| 
Fillet... 4 | 1 } | of 4 30 | 17 126: | -@2 
Fillet ... Ft | 1 i | 320 | ee ee ee ee 
| 











Further, the access openings were not cut at this 
juncture, so as to ensure the maximum rigidity 
of the plates during welding. 
WELDING PROCEDURE 
To obviate locked-up stresses and distortion 
the skip and step-back method, with a sequence 


access openings were flame cut by oxy-propane 
and compensating flats welded round the 
openings, after which the plates were reversed 
again and the insulation cleats welded. 


The same procedure was followed for the five 
plates forming the air heater back, but in this 


Fic. 7—Typical Sections as Made 





The lineal footage of welding on each air 

heater was as follows :— 
Units 1 and 5 at 455ft each ... 910ft 
Units 2 and 4 at 705ft each ... 1410ft 
Units 3, &c., at 585ft , 585ft 
2905ft 


(To be continued) 





Catalogues 


Ismarnia VaLve Company, 17, Victoria Street, S.W.1. 
—Folder on Scarab burners for oil firing. 

Krexstatt Force, Ltd., Leeds, 5.—Catalogue dealing 
with the production and use of Kirkstall steel bars. 

Baketuire, Ltd., 18, Grosvenor Gardens, 8.W.1.— 
Illustrated pamphlet dealing with Bakelite progress. 

Sicmunp Pumps, Ltd., Team Valley, Gateshead.— 
Leaflet No. 0122, dealing with Sigmund pumps for mines. 

HERBERT WIDDOWSON AND Sons, Ltd., Canal Street 
Works, Nottingham.—Catalogue of used machine tools. 

MALLINSON AND EcKERSLEY, Ltd., Worsley Street, 
Salford, 3.—Pamphlet, ‘‘ Wallboard Specification— 
1947.” 

ENGINEERING Diamonps, Ltd., 26, Warwick Row, 
Coventry.—Leaflet dealing with ‘“Endice”’ radius 
fixture. 


AsHmors, Benson, Pease snp Co., Ltd., Stockton- 
on-Tees.—Pamphlet describing the Rosenblad spiral heat 
exchanger. 

Sentor Economisers, Ltd., 11, Southampton Row, 
W.C.1.—Revised illustrated catalogue of Senior 
economisers. 

Courtney, Pore (Execreicau), Ltd., Amhurst Park 
Works, Tottenham, N.15.—Brochure on fluorescent 
lighting fittings. 

RicHarp CritTaLt anp Co., Ltd., 156, Great Portland 
Street, W.1.—Brochure No. 302/9/47 on “ Space Warm- 
ing by Electricity.” : 

Hagianp Encineerrne Company, Ltd., Alloa, Scot- 
land.—Brochure describing and illustrating Harland 
borehole pumping plant. 

Forp Motor Company, Ltd., Dagenham, Essex.— 
Catalogue dealing with industrial equipment powered 
with Ford industrial engine units. 

B. O. Morris OrGantsaTiIon, Morrisflex Works, Clay 
Lane, Coventry,—Folder describing equipment for boiler, 
economiser and other tube descaling. 

Meratastix, Ltd., Evington Valley Road, Leicester.— 
Alignment chart for calculations in connection with 
Metalastik anti-vibration mountings. 

Murex, Ltd., Rainham, Essex.—Booklet dealing with 
“Standard Specifications and Typical Analyses— 
Metals, Metallic Alloys and Carbides.”’ 
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Industrial and Labour Notes 


Iron and Steel Production 


Steel production in Great Britain in 
the month of February reached a record annual 
rate of 15,049,000 tons. The weekly average 
output was 289,400 tons, compared with 
280,600 tons in January and 263,100 tons in 
the last.quarter of 1947. February was there- 
fore the first month in the history of this 
country in which steel production has exceeded 
a rate of 15,000,000 tons a year. Taking the 
first two months of this year, it will be seen that 
output has been running at a level above that 
needed to achieve the target of 14,000,000 tons, 
‘even when allowance is made for a fall in pro- 
duction during the holiday periods. 

Pig iron production also showed further 
improvement during February, the average 
weekly output of 176,300 tons representing an 
annual rate of 9,169,000 tons. The weekly 
average output in January was 167,800 tons, 
and in the last quarter of 1947 it was 163,600 
tons. 


The ‘* Ten Per Cent More ”’ 


The British Iron and Steel Federation 
has included in the February issue of its 
Monthly Statistical Bulletin an article entitled 
“That Ten Per Cent More,” in which it is 
affirmed that not only is there scope for raising 
productivity in Britain, but that there is an 
absolutely imperative need for such an increase 
to be achieved. The article points out that in 
many branches of industry, e.g., coal, cotton 
textiles, building, shipbuilding and engineering, 
output per head is below the pre-war level, 
though steel and agriculture are exceptions. 
This, it is stated, suggests that there is ample 
scope for improvement in productivity in many 
lines provided the right methods are employed, 
and in this connection the new policy of empha- 
sising the importance of relating incomes to 
increased output should be of assistance. 

Assuming that the target output of 14,000,000 
ingot tons is achieved, the Bulletin comments 
that the chances of the iron and steel industry’s 
“ten per cent more ”’ are excellent. The annual 
rate at which steel production was running in 
January showed an increase of 12 per cent over 
1947 and 44 per cent over 1938. Since an 
additional 500,000 tons of finished steel will 
probably be needed by the metal-using indus- 
tries this year to meet their export targets, a 
similar additional quantity should be available 
for purely domestic purposes. The larger out- 
put of steel, the Bulletin suggests, should 
sustain a@ more proportionate increase in the 
output of engineering and other industries 
whose “‘ work in progress ”’ piled up last year. 


The Ironfoundry Industry 


A survey issued last week by the 
Ministry of Supply shows that, during the last 
year there has been a considerable improve- 
ment in the labour force of the British iron- 
foundry industry and a large increase in pro- 
duction. During 1947 the number of process 
and maintenance workers increased from 
127,062 to 138,168, but the Ministry empha- 
sises that there are still considerable outstanding 
demands for both skilled and unskilled opera- 
tives. 

On the subject of output, the survey says 
that two peak production periods have been 
taken into account. They are the last quarter 
of 1946, when output amounted to 709,498 tons 
with a labour force of 127,062, and the last 
quarter of 1947, when, with a labour force of 
138,168, output totalled 809,846 tons. Those 
figures represent respectively 5-58 tons and 
5-86 tons per operative, and in making the 
comparison the Ministry draws attention to the 
fact that at the end of 1946 the ironfoundry 
industry was working a 47-hour week, whereas 
from January. 1947, a 44-hour week was in 
operation. Production figures for the complete 
year of 1947 show a total output of 2,846,385 
tons, and in the last quarter output was running 
at an annual rate of 3,000,000 tons, compared 


with a rate of 2,638,000 tons in the last quarter 
of 1946. The principal increases last year were 
in cast iron pipes and fittings; agricultural, 
colliery and railway castings ; chemical, atomic 
energy and gas-producing plant requirements; 
and iron and steelworks plant. 


Conference of Trade Union Executives 


A special conference of trade union 
executives is to be held in London on Wednes- 
day next to discuss the document, issued 
recently by the General Council of the Trades 
Union Congress, reviewing the White Paper on 
Personal Incomes, Costs and Prices. 

Writing on this subject in the current issue of 
Labour, Mr. Vincent Tewson, the General Secre- 
tary of the T.U.C., refers to the forthcoming 
conference as one which “ will be memorable 
in the history of the trade union movement.” 
Trade unions, he says, are deeply concerned in 
the standard of life of their members, and it is 
the maintenance of that standard of life which 
has been foremost in the minds of the General 
Council in considering the present economic 
position. ‘‘ There is one fact which must be 
faced,” Mr. Tewson observes, “it is not the 
money wage which determines the standard of 
life, but the goods and services which can be 
bought with what is in the wage packet.” 

Mr. Tewson goes on to express the view that 
the Government must tackle prices and profits, 
but says “‘ we cannot assume that the vast bulk 
of the population has no responsibilities,” and 
that the trade union movement must help. 
“The General Council’s recommendations to 
the conference of executives,” Mr. Tewson’s 
article continues, ‘‘ recognise the need for some 
flexibility in which collective bargaining can 
operate. In its interim report issued at the end 
of December it had already prescribed restraint 
in wage movements and the need for increased 
production. On this latter point it is satisfied 
that even with existing manpower, plant and 
supply of raw materials, considerable increases 
in production can be secured. This does not 
entail the mere exhortation to work harder. It 
means that the initiative, drive and organising 
ability of all in industry must be developed. If 
the efficiency of the majority of our producing 
units could be increased to within measurable 
distance of the most efficient units, our problem 
would be solved, as solved it must be.”’ 


Control of Engagement 


Answering a question in the House of 
Commons last week, the Minister of Labour said 
that between October 6, 1947, when the Control 
of Engagement Order came into effect, and the 
end of December, 954,000 persons were placed 
in employment by employment exchanges. Of 
that total, 116,436 placings were in first pre- 
ference vacancies. The Minister stated also that 
fifteen persons were directed to employment 
during that period, and that one direction was 
issued during the month of January. The 
Minister explained that the figures excluded 
directions issued to workers normally employed 
in agriculture and coalmining, requiring them to 
remain within their industry. 


Waste Paper Salvage 

Publicity has already been given to an 
appeal made at the end of January by the 
President of the Board of Trade for the salvage 
of an additional 100,000 tons of waste paper by 
midsummer, but in view of the serious paper 
position, the Waste Paper Recovery Association 
is taking every opportunity to stress the 
urgency of the matter. Paper, in one form or 
another, is one of the “‘ essentials ’”’ in the con- 
duct of every business, industry or profession, 
and the fibre contained in waste paper is 
wanted for thé manufacture of new paper, 
especially for wrapping papers, cartons and con- 
tainers required for goods distributed both at 

home and abroad. 
Business houses, industrial and manuface 


turing concerns, professional offices and insti- 
tutions are therefore strongly urged to make 
immediately an intensive effort to clear out old 
documents, correspondence, ledgers, out-of-date 
reference books, plans, blue prints and other 
unwanted accumulations of paper. When the 
salvage is ready for collection, contact should be 
made with a waste paper merchant and, if 
necessary, the Waste Paper Recovery Associa 
tion, 52, Mount Street, W.1 (telephone, 
Grosvenor 3233) will supply the name of one in 
any district. The merchant will supply bags if 
necessary, will collect a few hundredweights tv 
an unlimited number of tons, and will pay the 
following prices -—Old ledgers and account 
books, 8s. per cwt; letters, records and 
invoices, 7s. per cwt; magazines and books, 
7s. per cwt; newspapers, 8s. 6d. per cwt., 
and mixed office waste, 4s. per cwt. It 
should be added that, if confidential documents 
are included in the salvage, a guarantee can be 
obtained from the merchant to ensure safe 
handling and disposal. In exceptional circum. 
stances arrangements can be made for a repre- 
sentative of any firm or organisation to attend at 
a paper mill to see such documents destroyed. 
British Power Press Manufacturers’ Association 

A trade organisation for British firms 
manufacturing power presses has been estab- 
lished recently under the title of the British 
Power Press Manufacturers’ Association. There 
are ten founder members and the first Council 
of the new association includes Mr. H. D. 
Challen, of Taylor and Challen, Ltd. (chair- 
man); Mr. H. B. Moon, of Moon Brothers, 
Ltd.; Mr. W. S. Rhodes, of Joseph Rhodes and 
Sons, Ltd.; Mr. E. C. Seed, of Cowlishaw, 
Walker and Co., Ltd.; and Mr. A. E. Whyman, 
of E. W. Bliss (England), Ltd. The secretary 
of the Association is Mr. Gilbert T. Beach— 
who is also secretary of the Gauge and Tool 
Makers’ Association—and particulars of mem- 
bership can be obtained from him at Stand- 
brook House, Old Bond Street, W.1. 


The North-East Engineering Bureau 


A satisfactory report for the year ended 
December 31, 1947, was presented at the recent 
annual general meeting of the North-East 
Engineering Bureau, held at its headquarters in 
the Guildhall, Newcastle-upon-Tyne. The 
report records the establishment, during last 
year, of a technical advisory service to give 
guidance-to members on the costing of pro- 
duction, the planning of production and on 
manufacturing methods, including machine 
alterations and additions, and says that full 
advantage has been taken of these facilities. 

The Bureau’s capacity exchange service 
continued to be well used during the year, 
although the number of inquiries received from 
members themselves showed some reduction 
compgred with the preceding year. A notable 
feature of the capacity exchange, however, is 
the many inquiries which have been received 
from outside the area. Apart from assisting its 
members to establish new contacts, the Bureau 
has stressed the importance of continuity of 
business, which has resulted in some members 
securing contracts for the next two, three and 
in some cases five years. The report also 
mentions the Bureau’s scheme for indenturing 
six apprentices annually in the works of 
member firms, the object being to provide a 
pool of engineers trained in scientific pro- 
duction and management who would ultimately 
be available for the benefit of the area. During 
the year, several applicants were interviewed, 
and eventually five boys were selected as suit- 
able. The successful candidates have now 
started their training. 

The membership of the Bureau increased to 
125 firms during the year. Mr. D. G. Brown is 
the chairman of the Honorary Board of Man- 
agement and Mr. J. F. Gibbons, A.M.I. Mech. E., 
M.I.P.E., continues to serve as General 
Manager. 
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French Engineering News 


(From our French Correspondent) 


The Minister of Transport, Monsieur Pineau, 
has stated that by the end of this year the 
French merchant fleet will have 400,000 tons 
more than it had in 1938. In 1939 the French 
fleet comprised 2,733,000 gross tonnage. By 
February 1, 1948, despite losses amounting to 
1,700,000 tons, it consisted of 2,707,000 gross 
tonnage, to which must be added 224,000 tons 
undergoing reconstruction, 544,000 tons now 
under construction in France and 287,000 tons 
under construction abroad. Vessels amounting 
to 115,000 tons have also been purchased. By 
the end of this year, not only will the fleet have 
been rebuilt, but excepting the category of 
passenger liners, tonnage will exceed 1939 
figures. 

The production capacity of the Ateliers et 
Chantiers de France, according to its director 
general, Monsieur Lefol, is now 95 per cent that 
pre-war. Considerable modernisation has taken 
place, including installation of modern tools 
in the mechanical workshops, provision of a 
new welding shop and the installation of three 
new cranes, one of 56 tons capacity. Two 
docks capable of receiving large liners and 
tankers of 30,000 to 35,000 tons will be avail- 
able by the end of 1948. The company’s 
shipyards were excellently’ equipped before 
the war. Emphasis in future will be on ship- 
yards equipped for general work rather than 
specialised vessels. Despite the recent currency 
devaluation, which improved the French pro- 
duction cost position by comparison with 
British production, British costs are still lower 
than French. Monsieur’ Lefol called for 
increased economy to feduce costs. 

At the Forges et Chantiers de la Gironde 
a second 9000-ton transatlantic cargo vessel 
is under construction. Prefabrication is 
being employed to speed the construction and 
500 tons of prefabricated units are ready for 
assembly. Supplies of electrical materials 
remain difficult. A new depot for steel plate 
is now in use and a 50-ton travelling crane is 
being installed. In addition, the company 
is constructing two prefabricated 8300-ton 
cargo vessels for the South Pacific trade and 
500 h.p. tugs for the port of Rouen. 

The Chantiers Navals de Caen is full up 
with orders for several years to come, notably 
for trawlers, cargo vessels and colliers. 

The fighting fleet tonnage has now risen to 
299,230 tons, compared with 580,000 tons in 
1939. Access to all ports has been cleared and 
20,000 square kilometres of coast line cleared 
of mines. The 1948 budget has allotted 100 
million francs for the construction of an aircraft 
carrier which will shortly be started. This 
carrier will be the first to be constructed by 
French yards. It will be of 15,700 tons and 
will be equipped for jet-propelled aircraft, 
which are anticipated to be ready at the same 
time as the carrier. 

The Dunkirk shipyards are about to start 
building France’s largest post-war liner. She 
will be 80 per cent welded and her gross tonnage 
will be 22,000. She will be 181-1m long and 
24-4m wide, and will be driven by two 36,000 
h.p. turbines to give a speed of 23 knots. The 
appearance of this ship will recall that of the 
‘““Normandie.’’ There will be accommodation 
for. 683 passengers and 345 officers and men. 
She will be ready towards the end of 1950. 


* * * 


The Aciéries de la Marine is on the point of 
completing thirty ‘‘141P” locomotives and 
thirty diesel-electric locomotives for the S.N.C.F. 
Further orders for diesel-electric locomotives 
are @ ted. 

Production in 1947 by the rolling stock 
industry, mostly concentrated in the North of 
France, was low, and has made it necessary 
for France to import a large tonnage of rolling 
stock. Average monthly production for the 
first ten months of 1947 was 2647 tons, as against 
3536 tons in 1946 and 3120 tons in 1938. 
Imports rose to a monthly average of 48,301 
tons, as against 14,200°tons in 1946 and 154 
tons in 1938. French constructors contend that 
their production capacity was not exploited 
to the full owing to the small allocation of steel. 
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Notes and Memoranda 


Air and Water 


H.M. Destroyer “ Crosspow.’’—The Admiralty 
announces that H.M.S. ‘‘ Crossbow,” a new destroyer 
of the ‘‘ Weapons ” class, has been accepted into 
service by the Royal Navy. She is a sister ship of 
H.M.S. “ Scorpion ” and H.M.S. “ Battleaxe,” both 
of which came into service in 1947, and has been 
built by J. I. Thornycroft and Co., Ltd., of Woolston. 
The ship has an extreme length of 365ft, a beam of 
38ft and a maximum draught of 12ft Tin. Her 
armament includes four 4in and six smaller guns 
and she is also fitted with two torpedo tubes. 
Her peacetime complement will be eight officers and 
226 men. 

AIRCRAFT PLANT FoR Export Propuction.—The 
Government factory at Broughton, Cheshire, has 
been allocated to the de Havilland Aircraft Com- 
pany, Ltd., for the production of aircraft. During 
the war and afterwards it was engaged on aircraft 
work under the management of Vickers-Armstrongs, 
Ltd., and it is now completing Ministry of Supply 
contracts for the production of aluminium pre- 
fabricated houses. The factory has an area of about 
one million square feet, and is approximately the 
same size as the factory of the de Havilland aircraft 
division at Hatfield. The new factory will make 
possible more prompt delivery of the large back-log 
of orders which the company holds, amounting in 
value to about ten million pounds for export alone. 

SouTHERN Recion’s MororsHies.—Two new 
motor passenger vessels, the “‘ Southsea ”’ and the 
‘“‘ Brading,”” for the Southern Region of British 
Railways’ service between Portsmouth and Ryde, 
1.0.W., were launched at Dumbarton recently and 
are expected to be in service towards the end of this 
year. They replace the vessels “‘ Southsea’ and 
** Portsdown,”” which were lost during the war. 
With a carrying capacity of 1400 passengers each, 
the ships will be the largest ever introduced on the 
Portsmouth-Ryde route, and the first screw vessels 
to be used on this service. They will be diesel 
driven, but all auxiliary machinery will be elec- 
trically operated. The overall length is 200ft, 
breadth overall 47ft 8in, depth moulded to main 
deck 10ft 6in, and each will have a speed of 144 
knots. Accommodation will be provided for the 
conveyance of miscellaneous luggage and of milk, 
perishable traffic, mails and general commodities. 


Miscellanea 

Tue Late Mr. E. J. FouracrE.—We have learned 
with regret of the death, on March 10th, of Mr. E. J. 
Fouracre, director and general sales manager of the 
Westinghouse Brake and Saxby Signal Company, 
Ltd. 

CoNcRETE IN GasworkKS.—An illustrated book- 
let describing in some detail the use of concrete 
for all gasworks’ structures has been published 
recently by the Cement and Concrete Association, 
52, Grosvenor Gardens, London. 8.W.1. ~ 

TEcHNIcAL REPoRT ON RvuHR COALFIELD.— 
Two further appendices to Volume III of the 
‘*Technical Report on the Ruhr Coalfield” have 
now been published by H.M. Stationery Office. 
They are No. 2, entitled ‘‘ Planning a New Area,” 
and No. 12, entitled ‘‘ Modern Machines for Coal 
Extraction.” 

InsTITUTE OF MeEtTats’ PLatiInuM MeEpDAL.— 
The Institute of Metals’ Platinum Medal for 1948 
has been awarded to Mr. Robert Crooks Stanley, 
in recognition of his outstanding services to the 
non-ferrous metal industries. Mr. Stanley is 
Chairman and President of the International 
Nickel Company of Canada, Ltd. 

Two Larce British Macutne Tooxrs.—In the 
description of two large machine tools built by 
Craven, Brothers (Manchester), Ltd., in our issue 
of March 12, 1948, the paragraph referring to the 
electrical supply to the boring mill was included in 
error in the description of the gear hobbing machine. 
The penultimate paragraph on page 255 refers to 
the power supply to the boring and turning mill and 
not the gear hobbing machine. 

PERSPEX COVERS FOR WELDERS’ COLOURED 
Fitter Guass.—-A minor but by no means neglig- 
ible problem in the welding industry is the pre- 
vention of spatter on the coloured glass filters in 
the operator’s helmet or hand-screen. A step 
towards removing this difficulty has been made 
by Murex Welding Processes, Ltd., Waltham Cross, 
Herts, with the introduction of “‘ Perspex ” covers. 
When placed in front of the filter glass this make 
of cover is claimed to give adequate protection 
for a considerable time, as the material is a special 
grade of “‘ Perspex,’’ which is scarcely marked by 
spatter from even very close welding. Being 
‘“ unbreakable,” the covers form a good mecha- 


nical protection for the filter glass. The cover is 
kept clean and clear by polishing occasionally 
with a soft cloth, using a few drops of metal polish 
if necessary. At present, production is being con- 
centrated upon the standard 4}in by 3}in size of 
cover, but it is expected that other sizes will be 
manufactured shortly. 

Fiamerroor Dreset Locomortives.—We are 
informed that the Hunslet Engine Company, Ltd., 
is bringing into production a 23-ton “ pii-pony ” 
flameproof diesel locomotive for service in-bye in 
numerous pits where the loads are light, the curves 
severe, and the roadways restricted in size. The 
origin of this small locomotive is mainly attributable 
to requests from the Durham coalfield, in which a 
large number of pit ponies were in use. To replace 
them something smaller and lighter than the existing 
standard diesel locomotives was needed. 


StaInLEss STEEL PRopUCTION IN GERMANY.— 
A written reply by Mr. Ernest Bevin, Secretary 
of State for Foreign Affairs, says that the capacity 
of the electric furnaces which are to be retained in 
the bizonal area of Germany, and which are capable 
of producing stainless steel, is approximately 
320,000 tons a year. Of the steelworks in the bi- 
zonal area which are to be declared available for 
reparations, only Krupps, of Essen and Deutsche 
Edelstahlwerke of Krefeld, were important pro- 
ducers of stainless steel. All the existing capacity 
for finishing stainless steel is to be retained, and 
the cold rolling mills and finishing equipment at 
the two works mentioned will be transferred to 
other plants, which are to be retained. 


GENERATION oF ELEcTRICITY, FEBRUARY, 1948. 
—The Official Returns rendered to the Electricity 
Commissioners show that 4227 million units of 
electricity were generated by authorised undertakers 
in Great Britain during February, 1948, as compared 
with the revised figure of 3681 million units in the 
corresponding month of 1947, representing an 
increase of 546 million units or 14-8 per cent. It 
will be recalled that February, 1947, was the period 
of the fuel crisis during which compulsory cuts were 
made in the consumption of electricity. During the 
first two months of 1948 (i.e., up to the end of 
February) the total number of units generated by 
authorised undertakers was 8763 million units as 
compared with the revised figure of 8351 million 
units for the corresponding period of 1947, repre- 
senting an increase of 417 million units or 5 per cent. 


Quatity oF Etectro-PLtatep Coatine.—The 
American Electroplaters’ Society, through its 
research committee, is engaged in an extensive 
programme of research on the quality of electro- 
plated coating. This research work was started to 
help industry increase the output from existing 
equipment, reduce the percentage of rejects and 
raise the quality of the goods. Two of the research 
projects deal with impurities in plating baths, some 
of which have considerable effect when present in 
quantities as small as 1/1000 0z per gallon. The 
studies include development of new and rapid 
methods for the analysis of impurities and methods 
for removing them from plating solutions. Pre- 
liminary results have indicated that the quality of 
plated products can be greatly improved by good 
control in the plating plant, and that the ultimate 
consumer will benefit from the longer life of the 
plated parts. The research projects of the American 
Electroplaters’ Society are placed at universities, 
the National Bureau of Standards and other 
research institutions. 

PROTECTION OF STEEL AGAINST ATMOSPHERIC 
Corrosion.—A joint meeting of the Iron and 
Steel Institute and the British Iron and Steel 
Research Association is to be held at 4, Grosvenor 
Gardens, London, S.W.1, on Thursday, June 17th, 
to discuss the subject of “‘ The Protection of Steel 
Against Atmospheric Corrosion and Marine Foul- 
ing.” The morning session will begin at 10.30 
a.m., when the “First Report of the Methods 
of Testing (Corrosion) Sub-Committee ’’ will be 
presented by Dr. J. C. Hudson. Papers will also 
be read on “Service Trials of Painting Schemes 
ta to a Steelworks Gantry,” by Dr, J. C. 

udson and “The Protection of Iron and Steel 
by Various Non-Metallic Coatings,” by Dr. J. 
C. Hudson and Dr. T. A. Banfield. At the after- 
noon session at 2.15 p.m. the following papers 
will be read and discussed: ‘‘ Studies on Anti- 
Fouling Compositions,” by Dr. H. Barnes; ‘“ Ser- 
vice Tests of Experimental Anti-Fouling Compo- 
sitions,” by Dr. H. Barnes, Mr. M. W. H. Bishop, 
and Mr. K. A. Pyefinch ; ‘“‘ Cementiferous Paints,” 
by Dr. J. E. O. Mayne and Dr. R. 8S. Thornhill, 
and ‘‘ Marine Exposures of Cementiferous Paint- 
ing Schemes,” by Mr. K. A. Pyefinch. A buffet 
luncheon will be served from 12.45 until 2.15 p.m., 
tickets for which will be 6s. each. 
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Forthcoming Engagements 


¢ of Institutions, Societies, &o., desirous of 

having notices of inserted in column, are 
requested to note that, in order to make sure of their insertion, 
the necessary @ reach 1) on, or 
ee preceding 
the meetings. In all cases the TIME and PLACE at which 


the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
Monday, March 22nd.—BovuRNEMOUTH BRANCH : Garvis 

Hi Restaurant, The Arcade, Bournemouth. 

“* Motor Control Gear,” R. F. Mathieson. 7.45 p.m. 


Hull Chemical and Engineering Society 
Tuesday, March 23rd.—Church Institute, Albion 
Street, Hull. “Somme Aspects of Modern Drying 
Practice,” H. D. MacMurray. 7.30 p.m. 


Incorporated Plant Engineers 

Monday, March 22nd.—LEEps BrancH#: Mines Depart*® 
ment, The University, Leeds. ‘“‘ Electrical Main- 
tenance,” Mr. Plummer. 7.30 p.m. 

Thursday, March 25th.—SHEFFIELD BRANCH: Grand 
Hotel, Sheffield.» Films on “Earth Moving,” 
Jack Olding and Co., Ltd. 7.30 p.m. 

Tuesday, March 30th.—Guiascow Brancx: institution 
of Engineers and Shipbuilders, 39, Elmbank 
Crescent, Glasgow. ‘‘ Fuel Efficiency and the 
Plant Engineer,” J. B. M. Mason. 7 p.m. 


Institute of British Foundrymen 
Saturday, March 20th.—Bristot anp W. oF ENGLAND 
Branco: Grand Hotel, Broad Street, Bristol. 
“Ferrous Diecasting,”” H. A. Redshaw. 3 p.m. 


Institute of Metals 
Thursday, March 25th.—BrrMIncHAM SECTION: James 
Watt Memorial Institute, Great Charles St.eet, 
Birmingham. “The Metallurgy of Alloy Steel 
Welding,” L. F. Denaro. 6.30 p.m. 
Institute of Refrigeration 
Tuesday, March 23rd.—Institution of Mechanical Engi- 
neers, Storey’s Gate, St. James’s Park, 8.W.1. 
“* Quick-Freezing of Fish,” A. Banks. 5.30 p.m. 


Institute of Transport 
Tuesday, March 23rd.—METROPOLITAN GRADUATE AND 
Srupent Soctety: Institution of Electrical Engi- 
neers, Savoy Place, Victoria Embankment, W.C.2. 
“The Rehabilitation of European Air Transport,” 
J. F. Parke. 6 p.m.—LEEDS GRADUATE AND 
StupENT Society: City Transport Department, 
Leeds. ‘‘ Long Distance Road Passenger Services,” 
F. L. Beetham. 7 p.m. 
Institution of Chemical Engineers 
Saturday, March oem. —N.W. Branox: College of 
hest “Value of Statistics 
to the Komioal Engineer,’ ” N. T. Gridgeman. 
3 p.m. 





Institution of Civil Engineers 
To-day, March 19th.—BrrMINGHAM AND DistTrRIcT 
ASSOCIATION : Queens Hotel, Birmingham. Annual 
Dinner. 6.30 m.—YORKSHIRE ASSOCIATION : 
Great Northern Station Hotel, Leeds. “‘ Pumping 
Machinery,” H. R. Lupton. 7 p.m. 
Tuesday, March 23rd.—Great George Street, S.W.1 
“L.M.S. Lawley Street Goods Depot, Birming- 
ham,” E. F. Ingall and E. Lancaster. 5.30 p.m.— 
NEWCASTLE-UPON-TYNE AND District Associa- 
TION: North of England Institute of Mining and 
Mechanical Engineers, Westgate Road, Newcastle- 


upon-Tyne. ‘Some Recent Developments in 
Railway Engineering,” J. Taylor Thompson. 
6.15 p.m. 


Institution of Electrical Engineers 

To-day, March 19th.—MEaSUREMENTs AND TRANSMIS- 
sion Section: Savoy Place, Victoria Embank- 
ment, W.C.2. ‘“‘The Influence of Inverse Time 
Relay Characteristics on Discriminative Time,” 

E. W. Connon and E. Smith. 5.30 p.m. 

Saturday, March 20th.—NortH Miptanp STUDENTS’ 
Section: City of Leeds Electricity Department, 
Whitehall Road, Leeds, 1. “Trends in Transmis- 
sion,” A. H. Mumford. 2.30 p-m.—Sovutn Mrp- 
LAND StuDENTs’ Section: English Electric Com- 

y Ltd., Stafford. ‘ Lightning Protection of 

Hig Voltage Systems,”’ J. Mitchell. 2.30 p.m. 


Monday, March 22nd.—InsTaLLaTions SECTION : Savoy 
Place, Victoria Embankment, W.C.2. Discussion 
on The Location of Underground Services,” 
opened by J. W. Leach. 5.30 p.m. 

Tuesday, March 23rd.—ScorTTisH CENTRE : Royal 
Technical College, George Street, Glasgow. ‘* Com- 
mercial Development of Electricity Supply as a 


Consumer Service,’ C. T. Melling. 6.30 p.m.— 
Nort Mipianp CENTRE: Corporation Electricity 
Department, Whitehall Road, Leeds. ** Auto- 
matic Regulators and Servo Mechanisms,” J. C. 
Evans. 6.30 p.m. 

Wednesday, March 24th.—Rapio SEcTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘* Three- 


Dimensional Cathode-Ray-Tube Displays,” E. 
Parker and P. R. Wallis. 5.30 p.m. 


Institution of Engineers and Shipbuilders in Scotland 
shar March 23rd.—39, Elmbank Crescent, Glasgow, 
2. “ Recent Developments in Cycloidal Pro- 
dain with Particular Reference to Voith-Schnei- 
der,” E. C. Goldsworthy. 6.30 p.m. 
Institution of Mechanical Engineers 
To-day, March 19th.—Storey’s Gate, St. James’s Park, 
8.W.1. Annual General Meeting. 5.30 p.m.— 
Scottish BrancH, GrapvuaTes’ SEcTION: Royal 
Technical College, Glasgow. ‘‘ Analysis of Refri- 
gerator Compressor Performance,” J. Stewart. 
7.30 p.m.—YORKSHIRE Branco: Royal Victoria 
Station Hotel, Sheffield. ‘“‘ Electric Traction Motors 
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and their Mechanical Coupling,” G. H. Fletcher. 
7 p.m. a 
Saturday, March 20th.—Miptanp BraNcH, GRADUATES’ 
Section : Old Crown and Cushion, Birchfield Road, 
Perry Barr, Birmingham. Annual Dance. 7 
to 10.30 p.m.—YoRKSHIRE BRANCH, GRADUATES’ 
Section: Hotel Metropole, Leeds. ‘Coal Mining 
Machinery,” 8S. P. McCallum. 
Tuesday, March 23rd.—Soutah Watrs Branco: Mack- 
worth Hotel, Swansea. ‘Corrosion of Heating 
Surfaces in Boiler Plants,” J. R. Rylands. 6 p.m. 
—BIRMINGHAM AUTOMOBILE DIVISION : James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. ‘“ Some Aspects of Petrol Injection 
“eo Development,” K. Brook and ‘ 
Nicolls. 7 p.m.—CoveNTRY AUTOMOBILE 
DIviston, GrapvuaTEs’ MEETING: Hare and Squir- 
rel Hotel, Union Street, Coventry. Film Evening. 


m. 
Institution of Production Engineers 
Wednesday, March 24th.—MancuesTerR Section: Col- 

lege of Technology, Manchester. ‘* Production of 
Flat Surfaces,” R. Whibley. 7.15 p.m. 

Wednesday, March 3lst.—WOLVERHAMPTON SECTION : 

County Technical College, Wednesbury. ‘* A Report 

on Management Methods,” Lewis Clayton. 7 p.m. 
Institution of Sanitary Engineers 

March 23rd.—Caxton Hall, Westminster, 

Discussion on ‘‘ Small Scale Sewage Dis- 

posal,” opened by Donald Easdale. 6 p.m. 

Institution of Structural Engineers 

see March 25th.—1l, Upper Belgrave Street, 

W.1. “The Torsional Constants of Structural 

Sie ection ” W. Fisher Cassie and W. B. Dobie. 


Tuesday, 
S.W.1 


Ww cdneaaly — 3lst.—Visit to Workshops of Messrs. 
A. Parsons and Co., Ltd., Newcastle. 
Junior Institution of Engineers 

To-day, March 19th.—39, Victoria Street, 8S.W.1. 

“Machinator : Quo Vadis?” L. 8S. Atkinson. 

6.30 

Monday, 

SECTION : 


.m. 

March 22nd.—SHEFFIELD AND DIsTRICT 
Sheffield Metallurgical Club, West Street, 
Sheffield. ‘‘ Light Alloys and Some Engineering 
Applications,’ H. A. Wainwright. 7.30 p.m. 


Keighley Association of Engineers 

Friday, March 26th.—Devonshire Buildings, Devonshire 
Street, Keighley. ‘* Photo-Elasticity for Engineers,” 
J. Ward, 7.30 p.m. 

Manchester Association of Engineers 

To-day, March 19th.—Engineers’ Club, Albert Square 
Manchester. Annual General Meeting. ‘‘ Some 
Properties of Wire and Wire Products Used in 
Engineering,” R. 8. Brown. 6.45 p.m. 

North East Coast Institution of Engineers aud Shipbuilders 

——— a 19th.—Mining Institute, [ne ey 

‘*Experiment Work on Merchant Shi 

Models During the War,” Arnold Emerson and 
N. A. Witney. 6.15 p.m 

Wednesday, March 3lst.—STUDENT Srction: Bolbec 
Hall, Newcastle-upon-Tyne. ‘A Practical Intro- 
duction to Mechanical Refrigeration,”’ S. B. Foxton. 
6.45 p.m. 

Sheffield Metallurgical Association 
Tuesday, March 23rd.—198, West Street, Sheffield, 1. 
‘Some Techniques and Results in Metallurgical 
Research,” N. P. Allen. 7 p.m. 
Society of Engineers 

To-day, March 19th.—InrorMaL SEcTION: 17, Victoria 

Street, S.W.1. ‘‘ Steam,” Film prepared by Babcock 


and Wilcox. 6.30 p.m. 
Stephenson Locomotive Society 
Tuesday, March 23rd.—Miputanp AREA: Chamber of 
Commerce, New Street, Birmingham. ‘‘ The Master 
Locomotive Engineer, Churchward, G.W.R.,” W. 


A. Tuplin. 7 p.m. 





Personal and Business 


Mr. W. W. S. C. NevILuE has been appointed a 
director of Singer Motors, Ltd. 

Tuse InvestMENTS, Ltd., announces that it has 
acquired Crane Packing, Ltd., Slough, Bucks. 

Mr. H. H. Swirr has been appointed acting elec- 
trical engineer, Eastern and North-Eastern Regions, 
British Railways. 

Dr. Morris REED, M.I.E.E., has been appointed 
chief radio engineer at the Mitcham works of 
Philips Electrical, Ltd. ° 

Mr. R. H. Howarr has been appointed sales 
manager of the steam turbine department of the 
English Electric Company, Ltd. 

Mr. E. B. Hitt has been elected chairman of 
the Zinc Alloy Die Casters’ Association. Mr. A. E. 
Mills and Mr. J. W. Cartlidge have been elected 
deputy chairmen. 

THe War OFFICE announces that Professor 
F. J. M. Stratton, F.R.S., has accepted a temporary 
appointment as deputy to the Scientific Adviser to 
the Army Council. 

Mr. N. Meprineton, A.M.I1.C.E., A.M.I.W.E., 
deputy engineer to the River Welland Catchment 
Board, has. been appointed chief engineer to the Lee 
Conservancy Board. 

Mr. R. RincHam has been appointed production 
director of the East Midlands Divisional Coal 
Board, which administers the Nottinghamshire, 
Leicestershire and South Derbyshire coalfields. 


March 19, 1948 


A. A. Jones anp Surpman, Ltd., announces that 
it has appointed Kerry’s (Great Britain), Ltd., 
Falcon Street, Ipswich, as distributing agent for its 
small tools in the counties of Norfolk, Suffolk, Cam. 
bridgeshire and Huntingdon. 

British Etecrronic Propvucts (1948), Ltd., 
announces that its development, engineering and 
production departments have been transferred |, 0 
new premises at Brereton Road, Rugeley, Sta‘f 
(telephone and telegrams, Rugeley 130). 

Mr. V. H. F. Hopxtins, M.1.Mech.E., has beon 
appointed general diesel sales manager of C.A.V., 
Ltd. Mr. J. C. H. Lovelock, M.I.Mech.E., has been 
appointed service manager, with responsibility fo 
the company’s world service organisation. 

THe Eneutsh Evectrric Company, Ltd., 
announces the appointment of Mr. L. H. Short, 
M.I1.E.E., M. Inst, as chief of administration 
of the traction department, to co-ordinate its 
interests in the fields of railway and road transport, 

THE WESTINGHOUSE BRAKE AND SIGNAL Com. 
PANY, Ltd., announces the following appoint- 
ape” :—Mr. M. W. Shorter, sales manager ; 

rang, deputy sales manager; and Mr. 
=a ‘i “wile. assistant sales manager in the rectifier 
department. 

Tue Rartway EXeEcurive announces the follow 
ing appointments :—NMr. J. R. — Engineering 
Assistant (Communications) ; R. W. Bailey, 
Technical Assistant, Workshop be Maintenance, to 
Chief Officer (Staff and Establishment); and Mr. 
A. G. Tindill, Administrative Assistant to Chief 
Officer. 

THe Cotontat OFFICE announces the following 
appointments :—Mr. F. J. Ingham, executive engi- 
neer, Public Works Department, North Borneo ; 
Mr. T. A. Creaner, irrigation engineer, Nyasaland ; 
Mr. A. F. Lucarotti, assistant engineer, Tanganyika 
Railways ; and Mr. R. Marshall, assistant engineer, 
Nigerian Railways. 

Tue Nationat Coat Boarp has moved its head- 
quarters from Lansdowne Mouse, Berkeley Square, 
London, W.1, to permanent premises at Hobart 
House, Grosvenor Place, 8.W.1 (telephone, Victoria 
6644 ; telegrams, ‘‘ Telex, London ’”’). The Board’s 
manpower and welfare department will remain at 
Lansdowne House until the middle of May. 


THe Lonpon MIpLanD REGION oF BRITISH Ral- 
WAYS announces the following appointments : 
Mr. M. 8S. Hatchell, Principal Assistant (Locomo- 
tives) to Chief Mechanical Engineer, Derby; Mr. 
A. E. Robson, Principal Assistant (Carriages and 
Wagons) to Chief Mechanical Engineer, Derby. ; 
and Mr. J. Turner as Docks Superintendent, Garston 
Docks. 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reporte of Intelligence 
Objectives Sub-Committees on German and Japanese 
Industry listed below can be obtained from H.M. 
Stationery Office at the prices stated. 


No. of Post 

report. Title. free. 

s. d. 

B.1.0.8: 

1548 ... .... The Manufacture of Azo and 
Lake Dyestuffs at Hoechst, 

Ludwigshafen and Leverkusen 20 5 
1554  ....... German Malleable Iron Foundries 
(with a note on Schenck Fatigue 

Machines) . 9 3 
1567 ~~... ~.... Manufacture ‘of Aluminium-clad 
Steel Strip by Wickede Eisen 

and Stahlwerke ... ... <7 


F.LA.T.: 
464 (Supple- 

ment No. 1) 
614 deat Fae 


Survey of German Coated Fabrics 
Industry .. 

Hydraulic Motors and Pumps for 
Driving Accessories on es 


te 
7] 


and Tanks . ae 
623 .. «+ Ignition Apparatus for Engines 
Operating on Heavy Fuel Oil. 9 
656, 658, 659, Rayon Processing Concerns in 
660, 662, 663 Germany 2 8 
843 eee . Chlorinated Hydro-carbons ‘from 
Acetylene ... es 
875 1 «+ Proposed Ethy lose Oxide Manu- 
facture via Oxidation of Ethy- 
lene at Zweckel, near Gladbeck 7 9 
892 .. «+ Ceramic Dielectries for Con- 
densers ma a be 
998 ... ss. Fluerobenzene Manufacture. ... 1 7 
1001 (andSup- The Synthetic Stone ver peti of 
plement No. Germany ... 3 2 
1) 
1059 ~«... +... The Phase ef in Micro- 
scopy... - - 8 2 


Technical Information and Documents Unit, German 
Division, Board of Trade, 40, Cado; Square, 8.W.1, 
which has at its disposal a considerable volume of 
information not in a form suitable for general reproduc- 
tion, is p' to receive enquiries regarding all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 
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A Seven-Day Journal 


The Royal Society 


Amonea the engineers, chemists, geologists, 
and physicists who have been elected into its 
Fellowship by the Royal Society, the follow- 
ing names appear: Mr. Thomas Edward 
Allibone, Director of the Research Labora- 
tories of Associated Electrical Industries, 
distinguished for his contributions to the appli- 
cation of high voltage phenomena ; Mr. Frank 
Philip Bowden, Lecturer in Physical Chemistry, 
at Cambridge University, distinguished for his 
contributions to the study of friction and 
lubrication; Mr. Hayne Constant, Deputy 
Director (Research) of the National Gas Tur- 
bine Establishment, distinguished for his 
studies in applications of thermodynamics 
and aerodynamics to aircraft engines; Dr. 
Stanley Fabes Dorey, Chief Engineer Surveyor, 
Lloyd’s Register of Shipping, distinguished 
for his contributions to marine engineering ; 
Mr. Otto Robert Frisch, Jacksonian Professor 
of Natural Philosophy, Cambridge University, 
distinguished for his researches on fission 
processes in nuclear physics; Mr. Walter 
Heinrich Heitler, Senior Professor in the 
School of Theoretical Physics at the Institute 
for Advanced Studies, Dublin, distinguished 
for his contributions to theoretical physics ; 
Mr. George Martin Lees, Chief Geologist to the 
Anglo-Iranian Oil Company, Ltd., distinguished 
for his contributions to stratographical and 
structural geology, particularly in relation to 
oil fields; Mr. Gilbert Wooding Robinson, 
Professor of Agricultural Chemistry, the Univer- 
sity of North Wales, Bangor, distinguished for 
his contributions to the study of soils; Mr. 
John Walter Ryde, Senior Physicist at the 
Research Laboratories of the General Electric 
Company, Ltd., Wembley, distinguished for his 
contributions to pure and applied physics, and 
Mr. Edgar William Richard Steacie, Director of 
the Division of Chemistry, the National Re- 
search Council, Canada, distinguished for his 
researches on gaseous chemical reactions. 


Durham Colliery Explosion Report 


THE Ministry of Fuel and Power has now 
published the report of the inquiry conducted 
by Mr. R. Yates, H.M. Deputy Chief Inspector 
of Mines, into the explosion which occurred 
at Louisa Colliery, Durham, on August 22, 1947. 
As a result of the explosion, twenty-one miners 
were killed and three were injured. Dealing 
with the cause of the explosion, the report 
says that there was an emission of firedamp 
from the strata below the Hutton Seam, which 
created an inflammable mixture of firedamp 
and air on the East face line and the Straight 
East gate; and that a lucifer match struck 
about the loading point on the Straight East 
gate for the purpose of lighting a cigarette 
ignited the mixture and initiated a very mild 
firedamp explosion, which developed additional 
force as it progressed, and which was propa- 
gated by coal dust along the mechanised road- 
ways, both existing and disused, throughout 
the district. In a section of the report setting 
out his observations and recommendations, 
the Deputy Inspector says that the disquieting 
feature of the explosion was the ready propa- 
gation of the flame by coal dust along road- 
ways on which conveyors had either been used 
or were in use, and there seems little doubt 
from the evidence left by the explosion that, 
‘after having been initiated by firedamp, it 
received its main ‘“ kick-off’ by a coal-dust 
explosion about the loading point on the 
2nd East gate. Mr. Yates goes on to say that 
the treatment of coal dust on conveyor road- 
ways in seams where the coal is friable and the 
natural conditions are dry is admittedly a diffi- 
cult problem, and one for which the only effec- 
tive remedy is prevention of dust at the source 
by means of water. He recommends that 
more active steps should be taken at the 
more dusty collieries to adopt that method, 
in-one or more of its different forms, at the 


coal face. Mr. Yates also considers it expedient 
that the searching of persons for contraband 
should be made compulsory in all mines or 
parts of mines in which safety lamps are used, 
whether or not they are required by the Coal 
Mines Act, 1911. 


Winter Transport Executive Committee 


THE Minister of Transport has sent to Mr. 
James Callaghan, the Parliamentary Secretary 
for the Ministry of Transport, and chairman 
of the Winter Transport Executive Committee, 
a letter of appreciation of that committee’s 
work, which has now been brought to an end. 
The committee, we may recall, was set up in 
the autumn of 1947, to consider and keep 
under review freight transport problems likely 
to arise in the winter of 1947/1948. The wagon 
stock at the beginning of October was 1,019,349, 
over 516,000 fewer than at the same date in 
1946, and 83,000 less than the comparable 
figure for 1945. At the same date there were 
93,000 tons of steel on hand at steel works, 
and during September and October over 100,000 
tons of coal had to be stacked owing to shortage 
of wagons. In order to deal with the situation, 
the committee was set up and General Sir 
Wilfred Lindsell was appointed its chief execu- 
tive officer. A four-pronged attack was made 
on the problem, with the object of improving 
the turn-round time of wagons, speeding wagon 
repairs, relieving the manpower shortage in 
certain railway grades and diverting more 
traffic from rail to road transport and to coast- 
wise shipping. In this work the Federation 
of British Industries, the British Employers’ 
Federation, the Trades Union Congress, Govern- 
ment departments and regional transport 
committees, all took a part. The number of 
wagons available for use in the week ended 
February 2lst was over 1,065,000, or 46,000 
more than at the beginning of October. The 
report of the committee concludes with a note 
of warning that engine and wagon construc- 
tion and repairs are still suffering from short- 
age of manpower and materials. There is, 
it is stated, a very big programme of permanent 
way maintenance and repair, which can only 
be overtaken gradually, and wagon repairs 
still constitute a serious problem, to meet 
which priority in the allocation of certain raw 
materials such as steel and timber is still 
necessary. 


C.1.G.R.E. Conference, 1948 


Ir is announced by the British National 
Committee of the Conference Internationale 
des Grands Réseaux Electrique, that the next 
meeting will be held in Paris from June 24th 
to July 3rd, at the Fondation Berthelot rue 
Saint-Dominique, close to the Assemblée 
Nationale. The opening ceremony will take 
place on Thursday, June 24th, at 10.30 a.m., 
and the conference will close on Saturday, 
July 3rd, at 2.30 p.m. The offices will open on 
Wednesday, June 23rd, to distribute papers, 
&c. The programme will follow the same 
lines as adopted for previous conferences, but 
this year instead of three sections, four are 
arranged. The first will embrace the genera- 
tion, transformation and rupture of. current ; 
the second overhead and underground lines, 
their construction, insulation and maintenance ; 
and the third the operation, protection and 
interconnection of networks. In the fourth 
section such subjects as a.c. and d.c. transmis- 
sion at extra high voltage are included. Among 
the papers to be presented by the British Sec- 
tion are those on circuit breakers, insulators, 
neutral earthing, surges and lightning, tele- 
phonic and radio interferences, system stability, 
and a.c. transmission at e.h.v. and d.c. trans- 
mission at e.h.v. The official languages for the 
1948 conference will be English, French and 
Russian, in which the papers will be presented. 
Close upon 100 papers from various European 
countries and America have been prepared, 
and others have yet to come. Over 1000 mem- 








bers are expected at the Paris conference. 
At the close of the conference arrangements will 
be made for members and their families to par- 
ticipate in technical visits in or near Paris, 
and in visits to museums and art centres. 
Trips to the Massif Central, the Pyrénées, and 
the Alps, which will have a technical interest, 
are to be arranged. Further particulars of the 
conference can be obtained by application to 
the Secretary of the British National Committee 
Mr. R. A. McMahon, M.I.E.E., at Thorncroft 
Manor, Dorking Road, Leatherhead, Surrey. 


Conference on Stress Analysis 


Tue Stress Analysis Group of the Institute 
of Physics is arranging to hold a conference 
at Birmingham University on April 13th, 
14th and 15th. The conference is intended 
to bring together those who are interested in 
analysis by means of photoelasticity, electric 
strain gauges, brittle lacquers, and other 
methods and to provide ample opportunity for 
discussion. At the opening session, on Tuesday 
afternoon, April 13th, a discussion on “ Stress 
Analysis and the Designer ”’ will be initiated 
by Sir Donald Bailey, of the Military Engineer- 
ing Experimental Establishment, Christchurch, 
and at subsequent sessions, short papers on 
the following subjects will be discussed : 
‘“* Improvements in Photoelastic Technique,” by 
Mr. A. F. C. Brown; “The Measurement of 
Small Displacements in an Internal Combustion 
Engine Cylinder under Working Conditions,” 
by Mr. P. de K. Dykes; ‘‘ Three-Dimensional 
Stress Systems,” by Colonel H. T. Jessop ; 
** An Eddy-Current Method for the Measurement 
of Vibrations,” by Mr. D.C. Johnson ; “ Brittle- 
Lacquer Techniques,” by Mr. R. G. Manley ; 
‘* An Investigation of the Properties of Catalin,” 
by Mr. C. Mylonas; ‘“‘ Some Calculations Relat- 
ing to the Optical System of a Photoelastic 
Bench,” by Mr. C. W. Newberry; and “A Unit 
for the Display of Ten Simultaneous Strain 
Gauge Signals on the Screen of one Cathode- 
Ray Oscilloscope,” by Mr. J. G. Yates. Further 
information regarding the conference can be 
obtained from the secretary of the Stress 
Analysis Group, Mr. E. K. Frankl, Engineer- 
ing Department of the University, Trumping- 
ton Street, Cambridge. 


A Demonstration of Builders’ Plant 


Ir is announced that the Midland Regional 
Joint Production Committee for the Building 
Industry, in conjunction with the Ministry of 
Works, has arranged for demonstrations of 
builders’ plant and power hand tools to be 
held at Birmingham from Tuesday, April 
6th, until Thursday, April 8th, inclusive. 
The demonstrations will be given on a bombed 
site in Coventry Road, Birmingham, on which 
nearly a hundred new dwellings are being built. 
They are intended to bring some of the latest 
types of builders’ plant to the notice of building 
firms and building trade operatives in the 
Midlands. All of the machines to be exhibited 
are now on the market, and they will be demon- 
strated under actual working conditions. The 
plant and equipment, which will be demon- 
strated by the Chief Scientific Adviser’s Bureau 
of the Ministry of Works, will show how scien- 
tists are now co-operating with the building 
industry in improving methods of construction. 
The exhibits will include several new types of 
builders’ hoists and materials elevators and 
new types of tubular scaffolding, scaffold 
planks and ladders made from an aluminium 
alloy. Amongst other equipment will be a 
variety of concrete mixers, earth movers, 
dumpers, &c. A comprehensive range of elec- 
trically operated hand tools, portable petrol- 
electric generators, compressors and flood- 
lighting units will include some interesting 
modern equipment. A similar demonstration 
of builders’ plant will be opened on Tuesday, 
April 13th, on a housing scheme at Trent 
Vale, Stoke-on-Trent, and will last for three 
days. , 
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Historic Researches” 


No. XXXI—CONDUCTION OF ELECTRICITY THROUGH GASES 
(Continued from page 274, March 19th) 


Joseph John Thomson, 1856-1940, was born 
at Cheetham, Manchester. Choosing engineer- 
ing as his profession he sought to enter the 
works of Sharp, Stewart and Co., as an appren- 
tice, but there was a long waiting list, and as 
an alternative to keeping him at school his 
father sent him, although he was still only 
fourteen, to Owen’s College, now Manchester 
University. At Owen’s he was fortunate in 
his instructors. He studied engineering under 
Osborne Reynolds, physics under Balfour 
Stewart, chemistry under Roscoe and mathe- 
matics under Thomas Barker. During his 
second year at Owen’s his father died and his 
mother found herself unable to afford the 
heavy premium required to start him as an 
engineer. With the aid of some small scholar- 
ships he remained at Owen’s for five years, 
and finally concentrated on mathematics and 
physics with a view to obtaining an entrance 
scholarship to Trinity College, Cambridge. He 
failed in his first attempt, but in the following 
_ year, 1876, he was successful and began to 
study mathematics and physics under Routh, 
Glaisher, Cayley, Adams and Stokes. In 1880 
he took the mathematical tripos examination 
and came out second wrangler, Larmor being 
senior. After taking his degree he sat and 


ONTEMPORARY physicists did not find 

it wholly easy to accept Crookes’ views 
regarding the nature of cathode rays. 
According to prevailing belief a current of 
electricity consisted of a flow of positive 
electricity in one direction and of an equal 
and simultaneous flow of negative electricity 
in the opposite direction. The cathode rays, 
composed, as Crookes contended, of nega- 
tively charged atoms moving from the 
cathode towards the anode, might represent 
the negative or counter-flow element of the 
current passing through the tube. But 
where was the positive element? By 
analogy it ought to consist of a stream of 
positively charged atoms passing from the 
anode towards the cathode. No sign of 
such a stream had so far been detected. 

In 1886 Goldstein resolved this problem 
in a manner which gave much support to 
Crookes’ views. Goldstein argued that if 
any positive rays flowed from the anode 
to the cathode their detection in the space 
between the electrodes might be made difficult 
by the simultaneous presence of the cathode 
rays in that space. It was therefore con- 
ceivable that the assumed positive rays 
might be detected if holes were pierced in 
the cathode so as to allow the rays to pass 
through them and enter the free space behind 
the cathode. When he tried the experiment 
Goldstein found his anticipations fulfilled. 
There were unmistakable indications that 
something was passing through the holes 
in the direction of the assumed positive flow. 


* Nos. I, II and III on “ Friction” appeared July 
14, 21 and 28, 1944; Nos. IV, V and VI, on “‘ The Mecha- 





nical Equivalent of Heat,” ap September 29, 
October 6 and 13, 1944; Nos. , VIII and IX, on 
“ Electro-Dynamics,” a 9, 16 and 23, 


March 

1945 ; Nos. X, XI and , on “ The Ether Drift ri- 
ments,” appeared August 3, 10 and 17, 1945; Nos. XIII 
and XIV, on “ Specific, Latent and Atomic Heats,” 
appeared December 7 and 14, 1945; Nos. XV, XVI, 
and XVIII, on “‘ Chemical Elements and Atoms,”’ 
ee August 2, 9, 16 and 23, 1946; Nos. XIX and 

, on “ The Classification of the Elements,” ap 
8 ber 27 and October 4, 1946; Nos. XXI, 4 
III and XXIV, on “ Molecular Physics,” a 
March 28, April, 4, 11 and 18, 1947; Nos. XXV, VI, 


XXVII and XXVIII, on “Conduction of Electricity 
Through Liquids,” appeared October 24 and 31, Novem- 


ber 7 and 14, 1947, 





passed the fellowship examination, the subject 
of his dissertation being the theory that all 
forms of energy were manifestations of kinetic 
energy. In 1882 he won the Adams’ prize for 
a paper on the motion of vortex rings. During 
the same year he began work in the Cavendish 
Laboratory under Lord Rayleigh and entered 
upon an investigation into the ratio of the 
electrostatic to the electromagnetic unit of 
electrical quantity, a ratio which, according to 
Clerk Maxwell’s theory, ought to be, and is, 
equal to the velocity of light. In 1883 he was 
appointed a University lecturer and in 1884, 
while still under thirty, was elected a Fellow 
of the Royal Society and appointed to succeed 
Rayleigh as Cavendish Professor of Experi- 
mental Physics. It was then that he began to 
study the conduction of electricity through 
gases, a subject which eventually led him to 
the discovery of the electron. In 1905 he was 
appointed professor of physics at the Royal 
Institution, a post which did not require him 
to give up his Cambridge professorship. In 
1906 he was awarded the Nobel prize for 
physics, and in 1908 was knighted. He was 


* elected President of the Royal Society in 1915, 


and in 1918 was appointed to succeed Dr. 
Butler as Master of Trinity College. 


From each of the holes a readily visible 
coloured glow was seen to emerge. When a 
small screen was placed in front of ‘one of the 
holes, as at B, the glow ceased to issue from 
that hole. 

These kanalstrahlen, or “‘ canal rays,” as 
Goldstein called them, differed in significant 
respects from the cathode rays. In the first 
place they were self-luminous and visible, 
whereas the cathode rays were invisible 
until they encountered a fluorescent body. 
Secondly, it seemed evident that the nature 
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GOLDSTEIN’S PIERCED CATHODE EXPERIMENT 


of the canal rays depended upon the kind 
of gas in the tube. That was certainly true 
as regarded their colour. In air, for instance, 
they had a yellowish glow, while in hydrogen 
they showed a rose tint. All the effects 
produced by the cathode rays seemed, on 
the other hand, to suggest that their nature 
was the same whatever the gas in the tube 
might be. Thirdly, when the tube was 
placed in a powerful magnetic field the 
canal rays were found like the cathode rays 
to suffer deflection, but the direction of 
the deflection was the opposite of that shown 
by the cathode rays. 

Crookes’ views had thus been vindicated 
in one essential respect. The negative 
element of the current had been shown to be 
accompanied by the required positive ele- 
ment. Doubt still lingered, however, as to 
whether the rays consisted of streams of 
charged particles or of waves in the ether. 
In 1892 Hertz performed an experiment 
which seemed to prove that if the cathode 
rays were composed of charged particles, 
these particles could not be as large as 
atoms, as Crookes had suggested they were. 
Hertz discovered that if a thin diaphragm 
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of gold or aluminium were inserted inside 
a discharge tube in the path of the cathode 
rays and completely filling the cross section 
of the tube, the glass walls of the tube on 
the far side of the diaphragm continued to 
fluoresce. Some portion at least of the rays 
had therefore succeeded in penetrating the 
diaphragm. The diaphragm was sufficiently 
thick and impervious to serve as a barrier 
to the passage of ordinary gaseous atoms 
through it. The implication seemed to be 
that if the cathode rays really were material 
the particles composing them must be much 
smaller than atoms, sufficiently small, in 
fact, to permit them to pass through the 
interstices between the closely packed atoms 
of the metallic barrier. 

Lenard, a pupil of Hertz, confirmed this 
deduction by directing the cathode rays 
not on to an internal partition, but against 
a “window” of very thin aluminium foil 
fixed in the end of the tube opposite the 
cathode. He found that the rays not only 
penetrated the window but passed out into 
the external air and caused it to fluoresce 
over a distance of nearly an inch. This 
experiment convinced most physicists that 
the cathode rays whatever they might be 
did not consist of a stream of charged atoms. 
Even the smallest atom passing through a 
layer of ordinary air much less than an inch 
thick would, according to the dynamical 
theory of gases, suffer many millions of 
collisions with the air molecules which would 
deprive it of its activity. 

Lenard, adhering to the view still popular 
among his contemporaries in Germany, 
contended that the cathode rays-—or at 
least that manifestation of them which he 
had discovered, the so-called ‘* Lenard rays ” 








PERRIN'S EXPERIMENT OF 1895 


—were not material but consisted of waves 
in the ether. The time was ripe for a decision 
on this point, and in 1895 Jean Perrin sought 
to provide it. Inside a discharge tube he 
arranged an insulated aluminium cylinder 
with an orifice in the end facing the cathode. 
This cylinder, intended to form a collecting 
vessel for the particles, was connected to 
an electroscope. It was enclosed within a 
larger metallic cylinder which was earthed 
and which acted as a screen protecting the 
collector against the influence of adventitious 
external electric charges. The anode was 
part of the earth connection of the screening 
cylinder. The object of earthing the anode 
was to ensure that the entry of the negatively 
charged particles, if they really existed, into 
the collector would not be disturbed by the 
existence of a positive potential at any point 
within the tube. 

The experiment showed that when the 
tube was in action something accumulated 
within the collector and that this something 
caused the electroscope to indicate a negative 
charge. It was not easy to understand how 
ether waves could accumulate in the collector. 
On the other hand, the observed facts, 
Perrin argued, were readily comprehensible 
on the basis of Crookes’ view that the 
cathode rays consisted of negatively charged 
particles. 

Even this experiment failed to convince 
some physicists that the nature of the 
cathode rays was being correctly interpreted. 
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They argued that whatever the rays might 
be it had not been proved that the negative 
electricity which appeared to accompany 
them was indissolubly bound to them. To 
settle this question J. J. Thomson, of 
Cambridge, repeated Perrin’s experiment in 
a modified form. Thomson’s apparatus was 
similar to Perrin’s except in one respect. The 
orifice of the collecting vessel was not 
placed in the direct line of fire of the rays, 
which, leaving the cathode, emerged as a 
fine beam through a hole in a brass plug 
constituting the anode. The spot of 
fluorescence on the opposite wall of the glass 
vessel indicated the point at which the rays 
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J. J. THOMSON’S MODIFICATION OF 
PERRIN’S EXPERIMENT 


fell on that wall. To begin with, this spot 
was well clear of the entrance to the collecting 
vessel. In that condition the electroscope 
indicated a very small electric charge. Then 
a@ magnet was brought up to the apparatus 
to deflect the rays until the fluorescent 
spot showed that they were falling on the 
entrance to the collector. The electroscope 
at once indicated a very great increase in the 
negative charge of the collector. When the 
deflection was still further increased in order 
to make the spot overshoot the entrance to 
the collector, the negative charge of the vessel 
fell almost to zero. Thomson concluded, 
therefore, that ‘‘ the negative electrification 
follows exactly the same course as the rays 
producing the phosphorescence on the glass.” 
During this experiment Thomson noted 
a significant fact. If the rays were held 
deflected so as to make them fall continuously 
on the orifice of the collector, the negative 
charge acquired by that vessel increased 
up to a limiting value and would not go 
beyond that velue no matter how long the 
discharge was continued. He concluded that 
the cathode rays passing through the gas 
in the glass globe made the gas conductive 
and that the steady state was reached when 
the collector lost as much negative electricity 
by conduction through the gas to the anode 
as it gained from the cathode rays. Thomson 
confirmed this result by giving the collector 
an initial negative charge. If this charge 
were less than a certain amount the receipt 
of the cathode rays increased it. If it were 
greater the action of the rays in rendering 
the gas conductive caused some portion of 
the initial charge to leak away until the 
point was reached at which the loss by 
conduction was just balanced by the gain 
from the rays received. 
* At this point our story divides and for a 
time runs along three separate channels. 
While many physicists continued to study 
the fundamental nature of cathode rays 
others had their attention deflected by the 
remarkable discovery made by Wilhelm 
von Réntgen at the end of 1895 while investi- 
gating the fluorescence of the glass walls of 
an ordinary discharge tube. Almost at the 
same time other physicists began to show 
increased interest in Goldstein’s discovery 
of 1886, namely, that the cathode rays 
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were apparently accompanied by rays of 
another kind, which passed in the opposite 
direction and carried positive charges. 

In order to preserve the continuity of 
our narrative we will leave the history of 
X-rays and of positively charged rays for 
separate treatment later. Before, however, 
pressing on with our account of the efforts 
made by physicists to fathom the mysteries 
of cathode rays we must record one fact 
concerning X-rays which has a bearing on 
what is to follow. A gas at normal tempera- 
ture and pressure is a non-conductor of 
electricity. It becomes conductive, as has 
been noted, when its pressure is reduced 
and a high voltage is applied to it. Almost 
as soon as he heard of Réntgen’s discovery 
J. J. Thomson studied the effect on the 
conductivity of a gas resulting from its 
exposure to X-rays. He was surprised and 
delighted to find that without a reduction 
of pressure the gas became conductive under 
the smallest electric force. It seemed, in 
his own words, as if the exposure to X-rays 
“ does for the gas much what is done by the 
solvent for the salts dissolved in liquid 
electrolytes.”” By analogy with the pheno- 
menon of electrolysis the conductivity im- 
parted to a gas in this manner was ascribed 
to the ‘‘ ionisation ’’ of the gas by the X-rays. 
At this stage, however, the use of that word 
was not fully justified. It implied what had 
yet to be proved, namely, that an atom of 
an element, like the molecules of a chemical 
compound, could be dissociated into a 
positively and a negatively electrified portion. 

So far the experimental evidence which 
had been accumulated regarding the nature 
of cathode rays could not be said to favour 
decisively either of the contending views : 
German physicists for the most part were still 
of the opinion that the rays were waves in 
the ether while British physicists, following 
Crookes’ lead, argued that they consisted 
of rapidly moving negatively charged par- 
ticles of matter. Those who adhered to the 
wave theory did not find it entirely easy to 
sustain their argument. On occasion they 
were reduced to shutting their eyes to certain 
inconvenient facts such as those presented 
by Perrin’s experiment and Thomson’s 
modification of it. But neither were those 
who gave their support to the corpuscular 
theory wholly happy. The experiments 
of Hertz and Lenard had compelled them 
to give way on one point. If the rays were 
composed of particles those particles could 
not be atoms as Crookes believed. Out- 
rageous though it might be to suggest it, 
the particles must be much smaller than 
atoms. There was also a second very serious 
objection to the corpuscular theory. If 
the rays consisted of electrically charged 
particles their path ought to be deflected 
from a straight line into a circle when they 
crossed a magnetic field. Experiment showed 
that such a deflection did occur. The par- 
ticles ought theoretically also to be deflected 
from a straight line—actually into a para- 
bolic path—when they crossed an electro- 
static field. No sign of any such deflection 
had been revealed by experiment. To-day 
we know the reason for this alleged absence 
of deflection in an electrostatic field. It was 
an effect of the experimental conditions 
employed. But at the time it was regarded 
by some physicists as damning the corpus- 
cular theory. 

From Faraday’s time onward the amount 
of electricity required to liberate by elec- 
trolysis a given weight of any element from 
a compound containing it had become known 
with increasing accuracy. It had, for 
example, been established by repeated careful 
measurement that a current of one ampere 
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flowing for one second—that is to say, a 
quantity of electricity equal to one-tenth 
of an electromagnetic unit—would liberate 
from water 0-01044mg of hydrogen. If 
there were N atoms of hydrogen engaged in 
the transaction then this mass would be 
equal to Nm, where m was the absolute 
mass of a single hydrogen atom. Again, if 
Faraday’s views were correct the electricity 
passed into or through the water was exactly 
equal to the sum of the electrical charges 
carried by the liberated hydrogen ions. 
Hence, if e were the charge carried by a 
single ion the total charge would be Ne and 
would be equal to one-tenth of an electro- 
magnetic unit. The one quantity being 
divided by the other, the unknown number 
of ions NV cancelled out and the result gave 
the value of e/m, the ratio of the charge 
to the mass of a single ion of hydrogen. In 
terms of electromagnetic units for e and 
grammes for m, the value of this so-called. 
“* specific charge ”’ for the hydrogen ion came 
out at e/m=9578-5. Hydrogen, it should be 
noted, has the highest specific charge of all 
the elements. 

According to the corpuscular theory, the 
cathode ray particles not only carried an 
electrical charge, but possessed mass. It 
was realised that much might be learned by 
measuring the value of e/m for the supposed 
particles and comparing it with the known 
figure for the hydrogen ion. But how was 
the determination to be made? By analogy, 
the evaluation of the specific charge of 
cathode ray particles would require the 
measurement of the total charge and the 
total mass of a stream of the particles entering 
a collector in a given time. ‘The total charge 
might be measurable, but the total mass of 
the particles collected within a practicable 
interval of time would be too minute to 
measure in a direct manner. 

An indirect method of evaluating the ratio 
e/m for the particles had therefore to be 
sought. The first effort in that direction 
was made by J. J. Thomson at Cambridge. 
He disclosed his results in a Friday evening 
discourse at the Royal Institution on April 
29, 1897. They were so startling that few 
physicists were inclined to accept them as 
being even remotely accurate. Some even 
accused Thomson of “ pulling their legs,” 
and for a time Thomson himself reluctantly 
concluded that his results were grossly 
erroneous. But they weren’t. They were 
merely inaccurate—and their inaccuracy 
was in the direction of making them less 
startling than the truth ! 

Thomson, as an adherent to the corpuscular 
theory, fully realised that it was useless to 
proceed with any development or applica- 
tion of that theory so long as the alleged 
fact that the cathode rays were not deflected 
by an electrostatic field remained uncon- 
tradicted. His first object, therefore, was 
to prove that this assertion was false. From 
the modification of Perrin’s experiment 
which he had performed he had, as we have 
seen, reached the conclusion that the passage 
of the cathode rays through the residual 
gas in a discharge tube rendered the gas 
conductive. By analogy from the theory of 
electrolysis it could be argued that, even 
although the gas were an element and not a 
compound, the conductivity imparted to 
it by the passage of the cathode rays was 
produced by the splitting up of the gas 
molecules into positive and negative ions. 
If that were so then when a beam of rays 
was passed between two electrified plates 
the positive ions would be attracted to the 
negative plate and the negative ions to the 
positive plate. The charges on the plates 
would therefore be neutralised, there would 
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be no electrostatic field between them and 
the beam of particles would not be deflected 
from their straight path. 

The obvious procedure was to reduce 
the neutralising action of the ions to the 
lowest possible amount by decreasing the 
number of gas molecules in the tube to the 
utmost practicable extent—that was to say, 
to run the tube at an even higher degree of 
rarefaction than had previously been used. 
He put this theory to the test by means of a 
tube in which the rays from the cathode C 
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ELECTROSTATIC DEFLECTION OF CATHODE 
RAYS—THOMSON 


confined to a beam by means of slits in 
two metal plugs A B were passed between 
two parallel electrified plates DE. With a 
sufficiently high degree of exhaustion he 
found that the rays were deflected in the 
space between the plates even when the 
“voltage applied to the plates was as low as 
2. Further, the path followed by the deflected 
rays was observed to be parabolic as theory 
required it to be for a charged particle moving 
across an electrostatic field. 

Thomson did not make immediate use 
of this discovery for the purpose of measuring 
the value of the ratio ¢/m for cathode ray 
particles. His first experiments were made 
with three different designs of tube provided 
with means for deflecting the rays by a 
magnetic field, but not by an electrostatic 
field. In his Royal Institution discourse, as 
subsequently published in the Philosophical 
Magazine for October, 1897, he did not 
give an illustration of these tubes, but from 
his description of them it is possible to recon- 
struct them in diagrammatic form. The 
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THOMSON’S EARLIEST E/M TUBE 


rays from the cathode were confined to a 
narrow beam by means of two slotted metallic 
plugs, one of which served as the anode. 
On emerging from the second plug the beam 

into a collector consisting of two 
concentric cylinders, the outer earthed and 
the mner insulated and connected to an 
electrometer by which the aggregate charge 
of the particles collected could be measured. 
Just inside the entrance to the inner cylinder 
a small iron-copper thermocouple was placed, 
and from it leads were taken to a low-resist- 
ance galvanometer. After the electrometer 
and thermocouple readings had been obtained 
the tube, while still running, was placed 
in a uniform magnetic field of known strength 
in order to measure the radius of the circle 
into which the path of the beam was deflected. 
This radius was determined by observing 
the distance d at which the fluorescent 
spot appeared on the tube wall. If r were 
the radius of the tube then the radius of 
the circular path of the beam would be given 
by 2p=d?/r+-r. 
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Thomson assumed that all the electrons 
entering the collector struck the thermo- 
couple and gave up all their kinetic energy 
to it in the form of heat. Hence, knowing 
the weight of the metals in the couple and 
their specific heats and measuring by means 
of the galvanometer the temperature to 
which the couple was raised, he was able to 
calculate the mechanical equivalent W of the 
heat imparted to the couple in a given time. 
This quantity being equal to the total kinetic 
energy of the particles entering the collector 
in that time, he was able to write W=4n m v?, 
where n was the number of particles, m their 
individual mass and v their mean velocity. 
Measuring the total charge Q acquired by 
the collector in the same time he obtained a 
second relationship, namely, Q=ne, where 
e was the charge carried by a single particle. 
A third relationship was obtained from the 
subsequent measurement of the radius p 
of the circular path into which the beam was 
deflected by the magnetic field. From theory 
that radius ought to be given by p=m v/ e H, 
where H was the strength of the magnetic 
field. He thus obtained three expressions 
involving the four unknown quantities 1, 
m, e and v, and the four measured quantities 
W,Q, Hand p. It was, of course, impossible 
to deduce from these three equations separate 
values of the four unknowns, but it was easy 


“to combine them to make them yield the 


value of the mean velocity v and the value 
of the ratio e/m. The resultant formule 
were: v=2W/QHp and e/m=2W/QH?p?. 

Using air, hydrogen or carbon dioxide 
as the residual gas in the tube, Thomson 
found by this method that the value of the 
mean velocity v covered a wide range. In 
some of the two dozen or so trials which he 
made the velocity was of the order of 
23,000km per second. In others it came out 
at about 44,000km per second. The velocity 
of the cathode ray particles thus appeared 
to pe somewhere between one-thirteenth and 
one-seventh the velocity of light.t The 
value of the ratio e/m was also found to 
cover @ considerable range in the series of 
experiments. It extended from 10 million 
to 31 million, as compared with the figure 
of about 10,000 for the hydrogen ion as 
deduced from electrolysis experiments. 

The velocity figures, although high, were 
not by themselves outstandingly remarkable, 
but the e/m values were nothing short of 
startling. If they were at all trustworthy 
they implied that the specific charge of the 
cathode ray particles was at least a thousand 
times as great as that of a hydrogen ion. 
This could only mean that either the charge 
carried by the particles was very much 
greater than that of the hydrogen ion, or 
their mass was very much less. Thomson 
having in 1897 no direct means of deciding 
which was the true explanation adopted as 
a compromise the view that in all probability 
both causes were simultaneously effective. 

He fully realised that these experiments 
were open to considerable error. The 
measurement of the total charge Q of the 
particles passing into the collector was, he 
argued, bound to be too low, because, as he 
knew from his repetition of Perrin’s experi- 
ment, the passage of the beam through 
the gas in the tube would render the gas 
conductive and therefore cause some of the 
charge to leak away from the collector. To 
reduce this effect as much as possible he 
measured Q after the tube had been running 





+ In one instance Thomson in his R.I. paper recorded 
@ velocity as high as 130,000 kilometres per second, 
or 43 per cent of the velocity of light. This figure may 
have been @ misprint. If not it seems probable that it 
was spurious. 
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for a period of only one or two seconds. 
Again, to measure the radius p of the 
deflected path he had to estimate the centre 
of the not too clearly defined spot of 
fluorescence on the tube wall. He felt 
uncertain about the values of p at which 
he had arrived to the extent of as much as 
20 per cent. 

Before presenting his results at the Royal 
Institution, Thomson decided to confirm 
them to the best of his ability by employing 
an alternative experimental procedure, one 
making use of the new discovery he had 
made that a cathode ray beam could be 
deflected by an electrostatic as well as by 
a magnetic field. It is almost customary 
to-day to exalt this second experimental 
method into a position in which it com- 
pletely overshadows the first method. It 
was certainly the more elegant and less open 
to inaccuracy, but Thomson himself never 
regarded it as being other than an alternative. 
It refined the values obtained by the thermo- 
couple procedure, but added nothing to their 
fundamental significance. 
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THOMSON’S SECOND E/M TuBE 


For his second method Thomson used a 
discharge tube containing two electrostatic 
plates and a fluorescent screen. Externally 
two solenoids were arranged to produce a 
uniform magnetic field extending over the 
same length of the tube as the electrostatic 
field produced by the plates. The plates 
and solenoids were so disposed and con- 
nected to the source of electricity that a 
negatively charged particle passing between 
the plates would be deflected vertically 
downwards by the electrostatic field and 
vertically upwards by the magnetic field. 
According to theory the force applied to a 
particle carrying a charge e and moving 
across the electrostatic field with a velocity 
v would be F,=eH, where E was the strength 
of the field. The force applied to the particle 
by the magnetic field would similarly be 
F,,=evH, where H was the strength of the 
field. In use the two field strengths were 
adjusted until the spot of light on the 
fluorescent screen showed zero deflection. 
In that condition the two opposing forces 
would be equal and therefore the velocity 
of the particles composing the beam would 
be given by v=H/H—that is, the velocity 
would be equal to the ratio of the two field 
strengths. 

Thomson’s next step was to measure the 
deflection of the fluorescent spot on the 
screen when the magnetic field alone was in 
action. This measurement gave an indication 
of the radius p of the circular path acquired 
by the particles during the crossing of the 
magnetic field. Ag already noted that 
radius according to theory was given by 
p=mv/eH. Hence, since the velocity v 
had previously been determined, it was a 
simple matter to calculate the value of the 
specific charge, e/m. 

By this second method using air, hydrogen 
or carbon dioxide as the residual gas in 
the tube, Thomson obtained values of the 
velocity v ranging from 22,000 to 36,000 
kilometres per second. The values of the 
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ratio e/m at which he arrived varied from 
about 7 million to 9 million. 

From both series of experiments Thomson 
came to the conclusion that the value of the 
ratio e/m for the cathode ray particles could, 
in round figures, be taken to be of the order 
of 10 million, or 1000 times as great as that 
for the hydrogen ion. Repeated experi- 
ments by different methods performed since 
1897 have given us a more accurate knowledge 
of the ratio e/m for cathode ray particles— 
“* corpuscles,” as Thomson called them for a 
number of years, or “electrons,” as they 
finally became universally designated. 
Modern research is unanimous in assigning 
to the ratio e/m a value of at least 17 million, 
a fair average being 17-6 million—or 1837 
times as great as the corresponding figure for 
the hydrogen ion. 

These modern figures express the specific 
charge of the electron when it is at rest. 
The value of the ratio e/m decreases as the 
velocity of the electron increases. This 
fact was unknown to Thomson in 1897. 
In 1905 Einstein, in his special theory of 
relativity, provided the explanation. The 
ratio e/m decreases with speed, not because 
of a fall in the charge e, but because of an 
increase in the mass m of the electron. At 
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ordinary everyday speeds the dependence 
of the mass of a body on its speed cannot be 
detected. But the speeds at which electrons 
move—or to which they can be accelerated 
by the “electron gun”—-are sufficiently 
great to make the effect measurable. They 
are appreciable fractions of the velocity of 
light, and as a consequence the value of the 
ratio e/m is noticeably dependent upon 
the velocity of the electrons used in its 
measurement. 

The highest value of the velocity figures 
recorded by Thomson in 1897 was not 
sufficiently great to affect his estimate of 
the e/m ratio in this manner by as much as 
one part in a hundred. But with the 
electron gun speeds as great as 260,000 kilo- 
metres per second—or 87 per cent of the 
velocity of light—-are now readily obtain- 
able. A measurement of the e/m ratio at 
such a speed yields a value which is only 
half that registered at slow speeds. This 
implies that the mass of the electron has 
become doubled, a fact which is completely 
in accordance with Einstein’s theory con- 
cerning the dependence of mass on velocity 
and which, in conjunction with other observa- 
tions at other high speeds, provides an experi- 
mental proof of the validity of that theory. 


(T'o be continued) 


The Institute of Metals 


No. I 


d ings annual general meeting of the Institute 
of Metals was held at the Institution of 
Civil Engineers, Great George Street, West- 
minster, London, 8.W.1, on March 16th, 17th 
and 18th. The meetings began on the 
afternoon of March 16th, when a number of 
papers were discussed. On the morning of 
March 17th, the formal business of the annual 
general meeting’ was dealt with and the 
Presidential Address was delivered by the 
incoming President, Sir Arthur Smout, 
director of Imperial Chemical Industries, 
Ltd., and the afternoon of the same day was 
devoted to the discussion of papers. Further 
papers were discussed on the morning of 
March 18th, and in the afternoon there were 
visits to a number of works. 

On Tuesday, March 16th, the following 
paper was first presented :— 


CALCULATION OF LOADS INVOLVED IN 
METAL STRIP ROLLING 


By Maurice Cook, D.Sc., Ph.D., Member of Council, 
and Eustace C. LarKE 


Synopsis 

Various formule have been advanced for calculat- 
ing the loads involved in the cold rolling of strip 
and sheet materials, but because of the several 
assumptions they contain, they are only of limited 
application and only very approximate. More- 
over, in applying the formule, arbitrarily chosen 
values have to be adopted for the coefficient asso- 
ciated with the friction conditions in the roll throat, 
and it is necessary to determine experimentally 
the resistance to deformation as a function of the 
amount of reduction in thickness effected. Further- 
more, none of the methods so far proposed makes any 
allowance for the effect of roll-face distortion. 
+ Attention has, therefore, been directed to develop- 
ing a method of computing rolling loads which 
dispenses with the need for the individual deter- 
mination of the influence of these several factors, 
including roll-face distortion. The derivation of the 
method is based on the assumption that the mag- 
nitude of the pure work of rolling is independent 
of the number of passes in effecting a given 
reduction in thickness, and the basic experimental 
data required consist only of a few measured values 
of the rolling loads developed in rolling one material 
under a series of different sets of rolling conditions. 
From these data rolling loads can then be readily 
computed for practices involving any number of 
passes, cr a sequence of reductions in thickness 


can be established: for which a constant load is 
developed in each pass. 

Results calculated by this method can be directly 
checked against measured values, and comparisons 
which have been made between calculated values 
and those obtained experimentally on steel and 
copper, in the course of investigations carried out 
by the British Iron and Steel Research Association, 
show good agreement over the range of reductions 
encountered in normal rolling mill procedure. 


DIscussION 


Dr. Hugh Ford, commenting on the remark 
in the early part of the paper that the 
methods put forward by Von Karman, 
Trinks, Tselikov and others were, in general, 
only of limited application and were approxi- 
mate, said he thought it was necessary to 
be a little careful in that connection. Since 
the work described in the paper had been 
carried out he and his colleagues had had 
an opportunity of comparing Orowan’s 
exact graphical method and the homogeneous 
graphical method which he had also put 
forward (which was identical, as far as the 
differential equations were concerned, with 
the work of Tselikov) with Von Karman, 
and also with the curves of Ekelund and 
Trinks, and, as the present authors had 
shown in a previous paper, Ekelund’s 
method gave very close agreement with 
Orowan’s exact method if a certain factor, 
which had been calculated as 1-05 in the 
case of copper, was used. The present 
authors had shown—and a r dealing 
with this work would be published by the 
Institution of Mechanical Engineers in about 
a fortnight’s time—that this factor of 1-05, 
by which the values of the roll force calculated 
by Ekelund’s formula had to be increased 
to give the same values as those of Orowan, 
could be dispensed with if the yield stress 
value used was the true mean yield stress 
over the arc of contact. Therefore, in actual 
fact, what the authors showed in the present 
paper was even more to the point than they 
at the time had suspected. 

Secondly, he and those associated with 
him had also examined Von Karman’s 
method and the homogeneous graphical 
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method, and had been able to show that 
over the range of cold rolling conditions 
these methods gave essential results which 
differed very little from Orowan’s exact 
method. By the choice of a suitable coeffi- 
cient of friction they all gave results which 
were in reasonable agreement with the experi- 
mental results over the fairly wide range 
of conditions which his own experiments 
covered. Therefore, it was possible by the 
judicious use of these methods to get a 
reasonable estimate of roll force. 

The present authors stated that these 
methods depended on the determination of 
experimental curves of resistance to deforma- 
tion, which might necessitate the considera- 
tion of the effect of inhomogeneous deforma- 
tion. That was a point of some importance 
in view of the fact that Orowan’s method 
showed there was possibly some variation 
in the yield stress curve depending upon 
how much of the inhomogeneity of the 
deformation affected results. That factor 
had been examined and it had been found . 
that from the practical point of view it was 
of little importance in calculation, so that, in 
his view, the importance of inhomogeneity 
of deformation in the case of cold rolling 
was quite small, and could be neglected. 

The authors made the additional assump- 
tion that the lever arm was a constant 
fraction of the length of the arc of contact, 
and the authors had taken some tables from 
the original work’ by himself and Bland 
which confirmed this. However, this matter 
had been further examined and it had now 
been found that a much closer correlation 
was found if the effect of roll flattening was 
taken into consideration. In the forth- 
coming paper to which he had referred, the 
whole of the data had been examined from 
that point of view. Whilst, as a practical 
method, it was fair tu say that the lever arm 
was a reasonably constant fraction of the 
arc of contact, it needed to be used with 
discernment in making calculations where 
the strip was very thin and the rolls were 
large in diameter, and also where roll flatten- 
ing might be large. 

The authors’ method depended on the 
single energy curve being obtained, i.e., 
that irrespective of the amount of reduction 
in the pass, or the number of passes for the 
same total reduction, the energy necessary 
to cause deformation was the same, but his 
own experimental resvlis had shown this 
was an approximation. It was true in the 
case of highly polished smooth rolls with 
good lubrication, but again it was a question 
of what effect it had on the practical calcula- 
tion of results. He thought that some of the 
values given for the very thin copper strip 
should be examined to see to what extent 
the method was consistent there. The aim 
was to get a practical approximation to 
these rolling loads. What was wanted was 
something within +20 per cent, and if 
that was achieved they had something which 
was good enough for the working out of 
rolling schedules in the mill plant. There 
were few cases where roll force meters had 
been fitted to mills, and therefore this 
method depended either on being able to 
fit such meters, or, in some way, determining 
the few values of roll force in another way. 
This was where he felt it was necessary to 
come back to methods of calculation of 
roll force such as those of Von Karman 
Trinks, Orowan, or any of the other methods, 
to establish first of all a few values of roll 
force, and then this method could be applied 
and rapid calculations and estimations 
could be made of any rolling schedule which 
was required. 

Mr. W. C. F. Hessenberg, in a communica- 
tion which was read by Mr. D. R. Bland 
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(British lron and Steel Research Association), 
remarked that no mention bad been made of 
the effect of speed, and at present there did 
not appear to be any method of calculation 
which took this into account, although it 
was frequently too large to be ignored. In 
the authors’ experiments, the speed of rolling 
was relatively low. It might well be that 
for higher speeds the method was equally 
applicable so long as the speed was kept 
constant. This point needed further investi- 
gation, however, before the method could 
be more widely applied with confidence. 

Professor F. C. Thompson said the really 
remarkable accuracy with which the experi- 
mental results in the paper fell on the smooth 
curve awas to him a completely convincing 
justification for the assumption the authors 
had made that the work done in effecting a 
given deformation was independent of the 
way in which that was carried out. 
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Dr. Cook, promising an amplification of 
his reply in writing, said, in reply to Dr. 
Ford, that neither in the present paper nor in 
the previous ones were the authors concerned 
with the relative merits of the various 
formule. But it was suggested that as the 
formule stood they could not be used for 
computing rolling loads with any degree of 
even approximate accuracy. He agreed 
with Dr. Ford’s final remark that probably 
combinations of various methods would give 
the best results, making use, at the same time, 
of a certain amount of measured data. The 
effect of inhomogeneous deformation was 
still a matter of opinion. It had been felt, 
and he thought with some measure of correct- 
ness, that it was not a vitally important 
factor, but if Dr. Ford, in the course of 
his further work, had obtained specific and 
concrete evidence to show that it was so, 
that would be very interesting and useful. 


(To be continued) 


A Railway Track-Laying Machine 


E reproduce photographs herewith and a 
drawing on the opposite page of a new track- 
laying equipment which was developed and built 
by the Southern Railway—now the Southern 
Region of British Railways—during the latter 
part of 1947. The design of this new machine 
is simple, and briefly consists of a flat-topped 
wagon having pivoted at each end horizontal 
hoisting beams which are used to remove old 
sections of track and replace them with new 
pre-assembled sections. 
The equipment is carried on a 40ft American 
** Warfiat,” over the bogies of which are built 
rigid fabricated steel structures, each supporting 


pads situated on each side of the main structure. 


These bearing pads relieve the weight on the 


rollers and the central pivot bearings when the 
hoists are in operation. When a beam is in 
its travelling position its counterweighted end 
rests on a third tapered bearing pad on the 
rear of its supporting structure, and the weight 
of its forward end is taken on the race-rail. 
In both its working and its travelling positions 
each beam is rigidly secured by anchor bolts 
adjoining the bearing pads. 

A hand-controlled, air-operated winch serving 
each of the hoisting beams is used for raising 
and lowering the sections of rail track. A 





TRACK-LAYING MACHINE AT WORK 


a pivoted hoisting beam. These beams can 
be swung by means of guy ropes into an opera- 
tive position,.at right angles to the wagon, or 
into a travelling position, when they lie parallel 
to the centre line of the wagon. The inner 
end of each beam has a counterbalance and is 
supported by flat central bearings round the 
pivot and by rollers running on an annular 
race-rail on the top of the structure. When a 
beam is being swung into its working position, 
towards the end of its movement the 
pivoted end rides up on to tapered bearing 





lifting bale has been developed for quickly 
and securely coupling the hoist ropes to the 
track. Each of these bales comprises a beam 
4ft 8$in long, which drops between the track 
and rests on projecting support plates on the 
top of the rails. Large sliding bolts at each 
end of the two bales can then be pushed for- 
wards under their respective rails, and these 
four bolts take the weight of the whole section 
of track as it is raised. 

Each hoist beam has an overall length of 
16ft 3}4in, and its effective working length can 
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be varied in increments of 4in, to suit rail 
centres between 8ft 10in and I1ft 10in, by 
moving the outer hoist pulley. 

While it is in operation the lifting mechanism 
is counterbalanced on the wagon by means of 
a weight consisting of an assembly of some 17 
tons of old rails. This counterbalance is 
carried on movable platforms and rollers, and 
it can be moved along tracks aross the full 
width of the wagon top by means of screwed 
shafts turned through handwheels at the side 
of the vehicle. When the wagon is arranged 
for travelling the counterbalance weight is 
positioned along the centre line, and, prior to 
the hoisting gear being used, the weight is 
transferred to the opposite side of the wagon 
to that on which lifting is to be effected. 

A track-renewal train consists of a locomotive 
hauling the track-renewal wagon, to the rear 
of which is coupled a truck carrying a portable 
air compressor, which feeds a large air reservoir 
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ATTACHING LIFTING BALES TO OLD TRACK 


used for supplying power for the air hoists. 
This train runs on the track adjoining that 
which is to be renewed. A train of wagons 
carrying new track is run to the end of the 
length of rail to be replaced, and has at its 
innermost end an empty wagon. The first 
section of the old track is first broken out and 
raised by the track-renewal wagon, which is 
then pushed back until it is alongside the empty 
wagon on which the old length is then deposited. 
The track-renewal wagon is then pushed back 
to the side of the first wagon carrying new 
track from which it lifts a section. It is then 
drawn forwards to the empty length where it 
deposits the new track. This process is repeated 
until the first wagon in the track train is filled 
with old sections and the second one is empty. 
The line of old track is then coupled to the new 
and the wagon of old sections pushed forwards 
and deposited some distance away down the 
old track. Its place for the reception of old 
rail is then automatically taken by the empty 
wagon and the process of renewal proceeds. 

This track-laying machine was primarily 
developed to speed the extensive renewal 
work in the Polhill Tunnel, but it has proved 
so successful in operation that it may be used 
in the future in preference to the more common 
two-crane method of track replacement. Prior 
to being used at Polhill the equipment was 
used on two smaller jobs and in the course of one 
of these twenty 60ft sections of pre-assembled 
track were laid in 2} hours. 

At the time of going to press we learn that 
the work of relaying the track at Polhill tunnel 
was completed on March 22nd and the tunnel 
has been reopened to service after having been 
closed for three weeks. In the course of this 
work 1188 tons of rails, chairs and sleepers, 
and 4700 tons of ballast were removed 
and replaced by a similar tonnage of new 
material. It is stated that with the new 
machine a 60ft length of pre-assembled track 
was laid at a maximum speed of one every three 
minutes. On an average thirty-four lengths of 
new track were laid in four hours. 
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SOUTHERN RAILWAY TRACK-LAYING MACHINE 
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baulked landing conditions, the power can 

‘ 6s 29 be increased from zero to maximum in less 

than two seconds. For starting purposes 

Armstron £ Siddeley Mamba Gas the propeller is placed in zero pitch so that a 

T bi P ll E a minimum of power will be absorbed. When 

the engine has started it will slow-run at 

urpine rope er nee 8000 nm The speed can then be increased 

. by throttle movement to cruising speed of 

IHE Armstrong Siddeley ‘‘ Mamba” gas result the engine and propeller controls are 14,000 r.p.m., and then to the maximum speed 

turbine propeller engine was announced linked by a single. pilot’s throttle lever and a_ of 15,000 r.p,m. 
on September 8, 1946, and at once created separate constant-speed control lever is not In the ‘‘Mamba” engine an axial flow 
much interest, for it was, and still is, the most 
powerful engine of its kind for its size in the 

world. Since that date the engine has been Fa aera Te 

further developed and the power increased. ee + oe IR pe igs 
It has satisfactorily accomplished many hours Soa 

of test flying in a specially adapted Lancaster 

aircraft. On February 21, 1948, the ““ Mamba ” 

successfully completed the Air Ministry 150- 

hour civil and military type test. Until a 

few days ago a description of the engine— , ae 

other than that of external details—had not = as 

been permitted, but now details of its construc- 
tion may be disclosed. 








GENERAL DESIGN 


One of the more difficult design problems 
was to produce a reduction gear to reduce the 
high engine speed, which is characteristic 
of a small turbine, in this case about 14,000 
r.p.m., to a figure which can be usefully em- 
ployed by the propeller, about 1400 r.p.m., 
and to do so without increasing the small 
frontal area of the engine. ‘*‘MAMBA"’ GAS TURBINE PROPELLER ENGINE 

A three-bladed constant-speed fully feather- 
ing propeller is fitted. Due to basic differences 
between a gas turbine propeller engine and an required. This arrangement has been found, compressor delivers up to one-third of a ton 
ordinary piston engine, new problems in rela- we understand, to provide very satisfactory of air per minute at a pressure of 60 lb per 
tion to the interaction of engine and constant handling characteristics in flight, as can be square inch to six combustion chambers, radi- 
speed propeller had to be overcome. In the judged from the fact that, if necessary, under ally disposed around the main shaft. The com- 
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bustion chambers are of Armstrong Siddeley 
design and are of special interest because they 
are arranged to vaporise the fuel before burn- 
ing, instead of the more usual system of atomis- 
ing the fuel in high-pressure spray jets. 

The table below gives some design and per- 
formance particulars : 


Main Particulars .- 
: Ten-stage, axial flow 


Compressor ... 
Turbine . --» Two-stage 
Overall length (rear face of pro- 

peller cone fitting to rear face of 

turbine housing) ee : 57in 
Maximum diameter over circular 

cowling (at — baer 

position) ... .. - ons Se 
Net dry weight oe 760 lb 

Performance (Sea Level) 

Rating R.p.m. Air- Prop. Net Fuel 
craft shaft jet con- 
speed thrust sump- 
m.p.h.  h.p. Ib. tion, 

gals /hr. 
Max. take-off 15,000 0 1010 307 8102-0 
Max.emergency 15,000 100 1032 248 8104-1 
Max. climb 14,500 200 935 170 94-8 
Max. continuous 
cruising 14,000 300 918 102 89-5 
Note.—Horsepower=thrust (Ib) xX aircraft d 


(m.p.h.)/375, except for the static condition, where 
2-6 Ib of thrust are taken to be equivalent to 1 h.p. 

Reference to the sectional drawing and the 
photographs reproduced will show that a 
front cover encloses the reduction gear and 
airscrew shaft. Immediately behind the front 
cover is an annular air intake and behind it 
the compressor casing. Above the compressor 
casing are mounted the auxiliaries. Behind 
the compressor is the diffuser casing, which 
leads into the six combustion chambers sur- 
rounding the turbine shaft housing. The two- 
stage turbine is located in a housing at the 
rear of the combustion chambers. Finally, 
the exhaust cone and propelling nozzle are 
fitted at the rear of the engine. 


CONSTRUCTION OF ENGINE 


Reduction Gear and Front Cover—The reduc- 
tion required is from the compressor shaft 
speed of 15,000 r.p.m. down to a propeller 
shaft speed of 1450 r.p.m. (0-097: 1) and is 
effected through an epicyclic train. A helical 
sun gear is driven from the front of the com- 
pressor shaft and drives three helical planet 
gears. On the same shaft as these three planet 
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output of the engine at any given moment is 
thus calculable, in conjunction with the 
reading of the tachometer. The planet gears 
are mounted on roller bearings at the front and 
a ball and roller bearing at the back. All the 
thrust from the propeller is taken by a ball 
bearing in the front cover, whilst radial and 
gyroscopic loads are taken by the same ball 
bearing and by a plain bearing at the rear of 
the propeller shaft. In the photograph we 
reproduce the annulus gear and two of the 
three planet gears are visible. The gear at 





REDUCTION GEAR 


the rear of the planet carrier provides a drive 
for the engine auxiliaries. 

Engine Auziliaries.—Auxiliaries are mounted 
parallel to the centre line of the engine, to 
the front and rear of the auxiliaries case, which 
is integral with, and surrounds, half the cir- 
cumference of the air intake body. Drive is 
transmitted from the ‘airscrew shaft reduction 
gear through a single inclined bevel shaft, 
which passes through one of the aerofoils in 
the annular air intake, to a train of spur gears 
housed in the auxiliaries case. The engine 
can be turned through 180 deg. to bring the 
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of the auxiliaries case. The remote aircraft 
accessories drive is taken from a universal 
coupling attached to a spur gear drive housed 
in the auxiliaries case and has a capacity of 
50 h.p. at maximum cruise r.p.m. 

Air Intake.—The forward-facing annular 
air intake at the front of the engine, to which 
the front cover is attached, is bolted to the 
compressor casing and is a magnesium casting. 
Provision can be made for anti-icing by draw- 
ing hot air from a point between the two tur- 
bine stages and delivering it to the air intake. 

Compressor.—The ten-stage axial-flow com- 
pressor has a compression ratio of 5:1 at 
maximum sea-level static take-off r.p.m. It 
comprises a stainless steel drum, to each end 
of which are attached steel extension shafts. 
The front shaft is mounted on a pair of angular 
contact ball bearings and the rear shaft is 
carried on a roller race. A coupling connects 
the turbine shaft to the compressor shaft, 
which is supported on a roller bearing. This 
coupling incorporates a phosphor bronze spheri- 
cal bearing to ensure alignment between the 
turbine and compressor assemblies. 

The ten rows of aerofoil section aluminium 
blades are attached to ten double steel discs, 
which are shrunk on to the steel compressor 
drum. The whole assembly is enclosed within 
a stator casing of forged aluminium, which 
is split on the horizontal line and contains 
nine rows of fixed aluminium blades. 

The compressor exerts an axial thrust in a 
forward direction and the turbine exerts a 
lesser thrust towards the rear of the engine ; 
consequently, these two opposing forces largely 
neutralise each other, but the remaining thrust 
in a forward direction is taken by the front 
compressor bearings, the compressor shaft 
being placed under tension by the action of 
the two opposing forces. The front main 
bearing is oil-cooled. 

Combustion System.—As already mentioned, 
the fuel is vaporised and mixed with heated 
air before entering the combustion zone. 
This arrangement is claimed to have advan- 
tages as compared with atomised fuel, which 
necessitates a high-pressure pump and other 
complications. Vapour injection is said to 
give better control of flame than spray injec- 
tion, where the distribution is ants on 
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gears are three further planet spur gears, 
which engage with a fixed annulus gear. The 
planet gears are attached to the propeller shaft 
by means of a carrier and consequently the 
propeller shaft revolves with the planet gears 
inside the stationary gear in an anti-clock- 
wise direction, as seen from the rear, that is, 
the same direction as the turbine and com- 
pressor. 

Rotation of the stationary annulus gear is 
prevented by eight links, each connected to a 
piston, which are automatically balanced in 
their cylinders by oil pressure. They are 
mounted radially and form torquemeters. 


The oil pressure in the cylinders can be read 
on a gauge in the pilot’s cockpit. and the power 





SECTIONAL VIEW OF ‘‘MAMBA*’ ENGINE 


remote drive to the bottom by changing the 
air intake body to suit different aircraft 
requirements. 

Starting in a clockwise direction from the 
rear, and with the engine turned so that the 
remote drive is at the top, the auxiliaries 
are arranged in the following sequence: 
high pressure oil pump, governor-operated 
ignition switch, electric tachometer, main 
pressure and scavenge pump, and Tecalemit 
micro-metering pump, housed in one unit ; 
airscrew constant-speed unit, remote aircraft 
accessories gearbox drive, electric starter, 
and fuel pump and engine over-speed governor. 
The oil pressure filter with pressure-reducing 
valve and relief valve is mounted on the end 


a sensitive high pressure atomiser, and the 
break-up of the fuel is dependent on fuel flow. 
Consequently, combustion chambers utilising 
the vapour injection principle are claimed 
not to suffer from deterioration in efficiency at 
part-throttle and altitude conditions associated 
with the spray injection type of combustion 
chamber. 

The flame tube walls are cooled by internal 
films of air. As with other aero-gas turbines, 
the combustion chambers are connected by 
balance pipes to equalise pressure and 
starting is carried out by igniter plugs in two 
of the combustion chambers. The combus- 
tion chamber outer casings are of stainless 
steel and the flame tubes of “‘ Nimonic 75.” 
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Sliding joints on the outer casing allow for 
expansion: 

Turbine.—The two-stage turbine consists 
of two discs of Jessops G18B austenitic steel, 
to each of which are secured by “ fir-tree ”’ 
serrations 115 blades of ‘“‘ Nimonic 80 ”’ steel. 

The rear main bearing is cooled by air fed 
from the fifth stage of the compressor, which 
passes via an external pipe to the outside of 
the rear main bearing housing. The air then 
passes over and under the bearing sleeves, 
finally escaping out of the forward end of the 
bearing into an external pipe, which transfers 
it to the exhaust jet. 

The outer face of the rear turbine disc is 
cooled by air that leaks past the high pressure 
labyrinth seal at the outlet of the compressor, 
and is fed into the centre of the turbine clamp 
bolt. Air is tapped from the compressor and 
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The absolute gas velocity on the mean radius 
of the turbine disc at the first nozzle is 2000ft per 
second, and the axial velocity at the outlet into 
the exhaust cone 855ft per second at sea-level 
take-off static r.p.m. The turbine develops 
about 2700 h.p., of which 1650 h.p. is 
absorbed in driving the compressor, leaving 
a balance of 1050 h.p. After leaving the 
turbine, the gases pass to atmosphere through 
the exhaust cone and propelling nozzle at a 
velocity of about a quarter that of a plain 
jet engine. 


FuEL SysTEM ; 


The ‘‘ Mamba” fuel system comprises a 
submerged fuel tank pump, a low pressure 
filter, a fuel pump incorporating a maximum 
speed governor and a maximum pressure relief 





COMPRESSOR AND 


is drawn along inside the main shaft and then 
travels between the turbine stub shaft and 
clamp bolt to cool the inner face of the twin 
turbine discs. 

Air is bled from the combustion chamber 
feed manifold and is fed via an external pipe 
line to a point in front of the turbine stub shaft, 
and is then transferred by holes to cool the 
outer face of the front turbine disc. This air 
is also used to pressurise a chamber which 
prevents leakage of hot gases from the tur- 
bine. An air-cooled roller bearing, lubricated 
by half a pint of metered oil per hour, run 
at some 120 deg. Cent. and supports the turbine 
assembly. 


METHOD OF OPERATION 


Air passes in a straight flow to the compressor 
and leaves it at a temperature of 230 deg. 
Cent. and at a pressure of 60 lb per square inch, 
to pass through a diffuser, which reduces its 
velocity. It is then directed into the com- 
bustion chamber manifold, which feeds the 
six combustion chambers. About one-fifth 
of the total mass of air enters the flame tube 
for primary combustion, the remaining air 
flowing between the flame tube and the outer 
casing. The mixture burns inside the flame 
tube at a strength by weight ratio of about 
15: 1 and at a temperature of about 2000 deg. 
Cent., the overall mixture strength ratio, 
-that is, the weight of air entering the combustion 
chambers in relation to the fuel consumed, 
being about 55:1 at sea-level take-off static 
r.p.m. ; 

"The gases pass from the combustion cham- 
bers into an annulus at the entry to the tur- 
bine, whence they flow through the nozzles 
and blades of the two-stage turbine, entering 
at a pressure of about 57-5 lb per square inch 
and leaving at a static pressure of 1} lb per 
square inch below atmospheric. It is therefore 
necessary to diffuse the pressure back to atmos- 
pheric, which is effected by an increase in the 
area of the exhaust cone. 


TURBINE ROTORS 


valve, a flow control incorporating a throttle 
control and an altitude control, an acceleration 
control, an isolator, a fuel distributor incor- 
porating a pressure-increasing valve, six burners, 
and the ignition system, including two torch 
igniters, four spray jets and a solenoid-operated 
isolator. The low pressure filter, flow control, 
isolator and dump valve are incorporated in 
one unit. 

The submerged tank pump delivers fuel 
through the low pressure filter to the engine 
pump, which delivers it to the throttle valve 
and flow control. After being metered by the 
throttle valve, the fuel passes through the 
isolator and dump valve unit and a two-stage 
starting valve to the manifold and through the 
atomisers into the combustion chambers. 

Fuel Pump.—The main fuel pump is a 
Lucas ‘‘ A ”’-type variable stroke multi-plunger 
swashplate pump incorporating a maximum 
engine rotational speed governor and a maxi- 
mum pressure relief valve. The maximum 
speed governor is operated by fuel under 
centrifugal pressure acting on a diaphragm. 
When the speed is excessive the diaphragm 
lifts a bleed valve, which, by means of a servo 
piston in the pump, reduces the fuel pump cam- 
plate angle and, consequently, the plunger 
stroke. The maximum pressure relief valve is 
operated by means of a bleed from one side 
of the pump servo piston, which, through 
alteration of camplate angle, likewise decreases 
the fuel pump plunger stroke. 

Flow Control Unit.—As altitude increases, 
less fuel is required by the engine. It is there- 
fore necessary to reduce the fuel supply and 
this control is automatic as an altitude capsule 
operates in accordance with the pressure 
drop across the throttle valve as the altitude 
varies. This pressure sensitive capsule is 
housed in a chamber connected to the air- 
craft pitot head. A change in the loading of 
the capsule due to a change in altitude operates 
the bleed valve in the throttle control, which, 
through the pump servo piston, moves the 
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camplate to give the required fuel flow through 
the metering orifice. 

Throttle Valve—The throttle valve, which 
meters the fuel to the engine, consists of a 
profiled pressure balanced needle whose posi- 
tion in an orifice is set by the throttle lever 
through a rack and pinion. The pressure drop 
across the orifice is maintained constant at 
constant altitude by a piston sensitive to this 
pressure drop. Any change in this pressure 
drop moves the piston to operate a bleed valve 
on the pump servo system, which through the 
servo piston corrects the pump camplate angle 
to give the required delivery of fuel. 

Acceleration Control.—The acceleration con- 
trol, to limit the engine speed in relation to 
the fuel flow during acceleration, is contained 
in the “hydraulic control” box. This box 
contains a fuel cam and a speed cam, the fuel 
cam being manually controlled by the pilot 
and the speed cam operating through a vane- 
type servo motor. By this device the oil flow 
to the servo is controlled in such a way that 
the engine speed selection on the constant- 
speed unit can be matched to the fuel flow at 
any instant to prevent surging or overshooting 
of the engine during acceleration periods, 
irrespective of the speed with which the pilot’s 
lever is opened. 

Isolator Valve.—This valve is for stopping 
the engine and consists of a pressure-balanced 
piston operated by a rack and pinion. The 
piston slides longitudinally in a cylinder and 
when closed covers the fuel control outlet 
port to the manifold and by-passes the fuel 
back to the pump inlet. 

Fuel Distributor.—Fuel is receivéd from the 
flow control metered to suit the total engine 
requirements. This fuel is fed through the 
pressure increasing valve, which produces a 
back pressure on the system sufficient to main- 
tain satisfactory servo pressure under condi- 
tions where the pump outlet pressure would 
normally be too low. The fuel is then split 
by the distributor into six equal flows for dis- 
tribution to the burners. 

Starting System.—A feed is taken from a 
point just above the pressure-increasing valve, 
so that the fuel is fed to the starting system 
before this valve opens to the main burners. 
This fuel is led through a solenoid-operated 
isolator, linked electrically to the ignition 
system, to two torch igniters in the combus- 
tion chambers and to four spray jets, one in 
each of the other four chambers. The igniters 
light and fire the spray jets through the inter- 
connections. The chambers warm up and the 
pressure-increasing valve then opens steadily 
and permits fuel to enter the main burners. 
When_vaporisation has begun the ignition is 
switched off and the eléctric isolator closed, 
cutting off the starting system. All the fuel 
then passes through the distributor and the 
main burners in the usual way. 


LUBRICATION SYSTEM 

A main pressure gear-type pump supplies 
oil at 70 lb per square inch to the propeller 
constant-speed unit ; to the propeller reduction 
gear bearings and to the oil jets for the reduc- 
tion gears ; to the Tecalemit metering pump and 
to a high pressure oil pump. The supply also 
passes through a reducing valve, which supplies 
oil at 14 Ib per square inch to the front main 
compressor bearing and the auxiliary drive 
bearings. The Tecalemit metering pump feeds 
the rear main turbine bearing with half a pint 
of oil per hour, which runs to waste. The quan- 
tity of oil fuel fed to the front main bearing is 
controlled by restrictor grooves. The high 
pressure oil pump, which receives oil at 70 Ib 
per square inch from the main pressure pump, 
is only for supplying oil to the torquemeter 
cylinders. 

All scavenge oil drains into a sump and filter 
at the bottom of the engine. It is drawn off 
by the scavenge pump and pumped through 
an oil cooler back to the tank. The oil con- 
sumption is estimated to be about two pints 
per hour at the maximum continuous rating 
of the engine. A breather leads from the 
reduction gear casing via one of the annular 
air intake aerofoils to the oil tank. This 
breather, by keeping the air pressure inside the 
front cover constant, facilitates oil scavenging. . 
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Metallurgical Topics 


German Experience of Lead-Bearing 
Steels 


GERMAN wartime work on machinability, 
economy high-speed steels and lead-bearing 
steels has been summarised by Lieut.-Colonel 
W. Ivory, R.A., in B.I.0.8. Report No. 519 
(1947). The report is divided into three parts, 
dealing, respectively, with researches on machin- 
ability tests, the development and performance 
of low-alloy, high-speed tool steels, and inves- 
tigations on lead-bearing steels. Much of the 
information was derived from Dr. H. Schrader, 
of the Krupp’s Research Department, and 
consists of a well illustrated résumé of work 
published by him in 1943-1944. It was found 
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1—Influence on Machinability of Aluminium 
of High-Sulphur, Free-Cutting Steel (Schepers 
and Krauss) 


Fic. 


that lead-bearing steels of all descriptions, from 
soft iron to austenitic 18:8 chromium-nickel 
steel (and including high-sulphur, free-cutting 
steels) gained in machinability in every machin- 
ing operation, but the extensive trials that were 
staged did not add anything to the general 
knowledge of the subject already existing, 
or foreshadow any striking development. As 
the author of the report points out, the trials 
amounted to “‘a simple verification of facts 
already known.” 

Further German wartime experience is 
referred to in a short report by A. Schepers 
and R. Krauss (Neunkirchen), recently pub- 
lished in Stahl und Eisen.1 Their tests were 
designed to ascertain how lead-bearing steels 
compared with the usual high-sulphur, free- 
cutting steels, and incidentally to determine 
the effect of deoxidising by aluminium. The 
machinability of the specimens was assessed 
by means of tool-life tests in a lathe ; though, 
in connection with the use of aluminium, data 
which proved to be inconsistent with the 
main results were obtained also by the two- 
tool method of K. Gottwein and W. Reichel.” 
By this method the steel deoxidised by alumi- 
nium gave, at all cutting speeds, a lower cut- 
ting temperature than a similar steel without 
aluminium, indicating better machinability ; 
whereas the tool-life test on the same steels 
showed, on the contrary, that tool-life was 
shorter for the aluminium-deoxidised steel. 
The steels compared differed in several respects ; 
moreover, the specimens used in the tool- 
life tests were found to contain more extensive 
inclusions of alumina than those tested by 
Gottwein and Reichel’s method and this may 
account for the discrepancy. . The tool-life 





tests were, however, adopted as the standard, 
and the following steels were compared :— 

(1) High-sulphur free-cutting steel. 

(3) Lead-copper steel. 

(4) Free-cutting, case-hardening steel. 

(5) American lead-bearing, free-cutting, case- 
hardening steel. 

Results are shown in Table 1 and Fig. 2. 

Tanie I.—Composition and Properties of the Steels 











investigated 
1 and 3 4 and 5 
Per cent Per cent 
Carbon... ... ... ...| 0-07 | 0-038) 0-12 | 0-15 
Silicon ek caeee =e. Tr. | 0-05 | 0-02 
Manganese 0-62 | 0-44 | 0-92 | 0-87 
Phosphorus 0-075) 0-043) 0-060) 0-105 
Sulphur 0-190) 0-034) 0-182) 0-165 
Copper aS ba a 0-02 | 0-30 | 0-03 | 0-01 
BOGE sc st ee oe cg | oe, PEST me 1 Ores 
Yield point (tons ~ 
square inch)... 24-3 — |26-9 _- 
Maximum load ‘(tons per| 
square inch) 39-7 (38-1 |41-3 /39-5 
Elongation (be 10d), per 
cent = 9-8 {12-1 8-7 | 6-7 
Reduction of area, per cent 42-0 (56-4 |38-0 /|33-4 
Cutting = for a tool- 
life of 60 minutes (ra/ 
MIM.) ace oe 112 98 122 90 

















On the basis of these results Schepers and 
Krauss concluded that there was no ground for 
departing from the well-established free-cutting 
steels with high sulphur and phosphorus 
content, the more so on account of the poisonous 
nature of the fumes produced in adding 
lead. 

The report of Schepers and Krauss elicited 
comment from several metallurgists. W. 
Connert (Krefeld) pointed out that the machin- 
ability of chromium-molybdenum and manga- 
nese-vanadium heat-treated steels was improved 
to a marked degree by a small addition of lead. 
Whatever might be the advantages of high 
sulphur and phosphorus in plain carbon steels, 
they were out of the question for alloy steels 
on account of their detrimental effect on the 
mechanical properties. Although the addition 
of 0-2 per cent lead entailed difficulties, intro- 
duction of a small amount was more simple 
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FIG, 2—Influence of Lead Content on Machinability 
(Schepers and Krauss). Compare 1 and 3, 4 and 4 
(see Table 1) 


and, in his experience, a few hundredths of 
1 per cent (say, 0-03 per cent) was sufficient 
to produce a decided improvement in the 
machinability of alloy steels. H. Schrader 
(Essen), who some years ago made very exten- 
sive machining tests on a variety of carbon and 


alloy steels,* stated that the machinability 
of every steel alloy was improved by lead 
additions. The effect was noticeable with only 
traces of lead and increased with increasing 
lead content. The results of Schepers and 
Krauss, nevertheless, agreed with those of 
several other investigators in that, in spite 
of their considerably improved machinability, 
the lead-bearing steels have failed fully to reach 
the standard set by the high-sulphur steels in 
ease of machining. It should, however, be 
noted that lead additions to high-sulphur 
steels effected a further improvement in machin- 
ability; though it was in high-grade alloy 
steels that the use of lead was specially advan- 
tageous. H. Miiller (Hohenlimburg) pointed 
out that, although lead improved the machin- 
ability of carbon and alloy steels, a steel con- 
taining carbon 0-4, manganese 1-75, and 
vanadium 0-15 per cent with lead additions 
showed an increased tendency to crack during 
heat-treatment, whereas material from the 
same cast but without lead did not exhibit 
this defect. He added that an endeavour had 
been made in Russia to avoid the difficulty 
involved in the introduction of lead into the 
molten steel by the substitution of galena,‘ 
a procedure which could not be applied to 
high-grade steels, since it gave a product 
undesirably high in sulphur. 

Although there was unanimity about the 
improvement in machinability effected by addi- 
tions of lead, there seems to be some disagree- 
ment as to the relative advantages and dis- 
advantages of its use in particular circum- 
stances. Lead-bearing steels were, in fact, 
not used by the Germans to any extent during 
the war, possibly because, by the time they 
had reached a decision from the results of the 
trials, they were experiencing a shortage of 
lead. 
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“ Electroless” Nickel Plating 


SEVERAL processes have been devised for 
plating metals without the aid of electrical 
appliances, but usually adhesion is so poor 
that they have been little used except for 
decorative purposes. 

At the U.S. National Bureau of Standards 
further work has been in progress on the 
deposition of nickel or cobalt on certain metallic 
surfaces by simple immersion in a hot solution 
of nickel or cobalt salts with hypophosphites.* 
This they call ‘‘ electroless plating.” 

For nickel-plating typical solutions are : 
roms per litre 


Nickel sulphate... ... ...  ... ets 

Mickel chloride... ... «... ... — ie 30 
Sodium hypophosphite var 10 se 10 
Sodium hydroxyacetate ...... — ne 50 
Sodium acetate... ... 10 oes — 
Rate of deposition, inch per 

‘* hour os ; eee Bae = 09-0006 
Type of deposit | Bright 


‘emperature not less than 90 Piro Cont., pH 4 ry 6. 


The reduction of the metal occurs only on 
certain catalytic surfaces, all of which are 
metals, including iron and aluminium. Of 
these iron and steel give the most satisfactory 
results. A preliminary anodic treatment is 
recommended, but if the use of current must be 
avoided dipping in concentrated (95 per cent) 
sulphuric acid may be substituted. Adhesion 
to aluminium is not satisfactory. Deposits on 
zinc have poor properties. Lead cannot be 
plated and no deposition takes place on plastics.. 
Copper and brass can only be plated if at the 





* A. Brenner and G. Riddell, “ Dees of Nickel 
and Cobalt by Chemical Reduction,’ Bureau of 
Standards Journal of Research, Noconinan ‘oe, Vol. 39, 
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start, while immersed in the solution, they are 
momentarily brought into contact with a more 
electronegative metal such as iron or alu- 
minium. After this preliminary contact deposi- 
tion proceeds satisfactorily. 

The cobalt deposits are dull and brittle 
though they become more ductile on heating ; 
they are inferior to electrodeposited cobalt in 
resistance to abrasion. The nickel deposits 
are usually bright, and it is claimed that they 
are equal to electrodeposited nickel in resistance 
to salt spray corrosion. They have a hardness 
of 425 to 520; this is about the same as that of 
electrodeposited hard nickel, which, however, 
softens on heating, while the chemically 
deposited nickel increases in hardness still 
further (to 800 Vickers) when heated at 400 deg. 
Cent. and is not softened until a temperature 
approaching 800 deg. is reached, when softening 
is accompanied by the precipitation of a con- 
stituent visible under the microscope. 

In most of these processes of chemical 
deposition the hardest requirement to meet 
is good adhesion, and the most frequent causes 
of breakdown of the coating are porosity and 
lack of adhesion. In this respect the nickel 
deposits on steel which has had a suitable 
pretreatment are said to be satisfactory, in 
that they do not flake off though they will 
detach themselves when the underlving metal 
is bent, which is perhaps only to be expected 
in view of their high hardness and consequently 
brittle condition. 


Influence of Deformation on the 
Thermo-Electric Power of Metals 


Tr is well known that mechanical deformation 
has a great influence on the thermo-electric 
power of metals, but available data on the 
subject are somewhat scanty. Some measure- 
ments have recently been reported by C. 
Crussard and F. Aubertin,* who used two 
methods: (i) Investigation of the e.m.f. as 
a function of temperature of a couple consisting 
of two wires of the same metal, one annealed 
and the other deformed to any desired extent, 
and (ii) maintenance of the junction of a couple 
formed by two annealed wires of the same metal 
to 20 deg. and 100 deg. Cent., while one of the 
wires is subjected to deformation (tension or 
torsion) and noting the e.m.f. induced. It is 
essential to distinguish between the effect of 
elastic and of plastic deformation. The effect 
of elastic deformation can be observed, not 
only by straining within the elastic limit, but 
also by noting the change which occurs when 
a wire stressed beyond its elastic limit is 
unloaded. The change on unloading represents 
the effect of the elastic strain, while the residual 
effect is due to the plastic deformation. 

For elastic deformation the following values 
were obtained :— 


10° V /degree 
per kg per sq. mm, 

Copper “ade —0-68 
Aluminium +0-4 
Iron ... —39 
Nickel : 

At 1 per cent elongation . —29 

At 16 per cent elongation ...... —8 


In the case of copper compression is said to 
have an effect of opposite sign, and torsion to be 
without effect. 

For plastic deformation the results were : 


Extension, 10“°V /deg. 
per cent 
Copper... ss. ss . 4 -. +10-6 
Aluminium (99-995) ... 20 . +38 
na (99-2) as, Se +11 
Nickel 0-4 +80 
» 15 —80 
Tron ... Wire — 360 
drawn 


In the case of copper, plastic torsion had a con- 
siderable effect (+26), although elastic torsion 
had none. The comparatively large effects of 
plastic deformation are attributed by the 
authors to ‘‘ dislocations ”’ in the lattice. 

Though their work is not quoted by the 
authors, it should be recalled that G. Tammann 
and G. Bandelt not only measured the thermo- 
electric power of a number of metals after 
95-98 per cent reduction, but also determined 
the temperature of treatment by which the 


* Comptes Rendus, January 5, 1948, Vol. 226, page 75. 
t Ann. d. Physik, 1933, Series V, Vol. 16, page 120. 
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original values could be restored. A few results 
were as follows :— 











| 
| 
Copper | Tron | Nickel 
Reduction, per cent ... 95 98 95 
10-°V /degree zie atcha +90 | —430 +950 
Recovery, deg. Cent.: 
UME. osu. sod, BERS Al 150 
Ends ... 250 | 320 Over 400 





Tammann and Bandel found that the effect 
was greater the greater the overstrain, and also 
the greater the overstrain the lower the tem- 
perature at which recovery begins. Agreement 
in the case of the cold-drawn iron wire, and 
(allowing for the difference in the amount of 
cold work) in the copper also, was not unsatis- 
factory ; but discrepancies in the case of nickel 
still require clearing up. The anomalous 
behaviour of nickel was previously noted by 
Bridgman.* 


Torsion Tests on Sheet-Bar Steel 


In the manufacture of steel sheet for deep 
drawing, ingots, heated in the soaking pit, 
are cogged to blooms, cropped and rolled 
(with or without reheating) to sheet-bars, 
which are subsequently rolled into sheets. 
Frequently this stage is reached before tests 
are applied to the material to assess its unifor- 
mity and suitability for deep drawing. One 
or more test ingots may be rolled into sheet 
of the thickness required for the application in 
view and the sheet worked under manufac- 
turing conditions in order to assess its service- 
ability. Such tests apply only provided that the 
conditions employed throughout are unchanged, 
and a favourable result is no guarantee that 
other ingots from the same cast would behave 
similarly unless the same sequence of operations 
were followed. For example, there is said to 
be more effective welding-up of cavities in 
ingots taken hot to the soaking pit and subse- 
quently rolled to sheet-bar without being allowed 
to go cold than in ingots from the same cast 
which have cooled out before being reheated 
for cogging. Thus, if advantage is to be taken 
of this, it is not possible to await the results 
on a trial ingot before rolling the whole cast. 

These limitations and the expensive charac- 
ter of such tests are pointed out in a paper on 
the examination of sheet-bar for deep-drawing 
sheet by means of a torsion test by F. Eisenkolbt 
who advocates devoting more attention to 
tests on the sheet-bar itself. Though tests on 
sheet-bar can be no guarantee of the true deep- 
drawing quality of the steel, they may be used 
to reveal certain conditions which, if present, 
would be detrimental to deep-drawing proper- 
ties. Sulphur printing, pickling and a blue- 
brittleness test have been used in this way. 
Illustrations of defects in sheet-bar, 7-5 to 
12-5mm thick, are given in the paper. The 
indications of sulphur prints are treated with 
reserve as it is not known to what extent 
regions of sulphide segregation, especially in 
rimming steel, are actual occasions for crack- 
formation in deep drawing. In preference, 
Eisenkolb advocates a torsion test, in which 
transverse specimens of square cross-section are 
taken at intervals along the bar when it is cut 
up into roll lengths (i.e., a length of specimen 
equals width of bar, width of specimen equals 
thickness of bar). After preparation by shap- 
ing and grinding the cut sides, the specimen is 
held in a clamping device and one end is 
twisted through two complete turns. By this 
means all defects, such as would reveal them- 
selves as lamination, blisters, discontinuities 
and surface blemishes in the deep-drawn pro- 
duct, are shown up by marked lack of unifor- 
mity in the twist, or by the appearance of 
cracks or by actual fracture before the full 
angle of twist is reached. 

By the use of this method a comparison was 
made of the extent of defective regions in bars 
derived from ingots of killed and rimming open- 
hearth steel, showing that the top of the ingot 
of killed steel was considerably worse, but the 
middle and bottom much better than the cor- 


* Proc., Am. Ac. Arts and Science, 1917-18, Vol. 53, 
page 269. 

}F. Eisenkolb: Stahl und Hisen, January 29, 1948, 
Vol. 68, page 43. 
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responding position in the rimming ingot, 

The torsion test provides a ready means of 
studying the incidence of defects which reduce 
the ductility of steel, and the paper shows 
how it may be used to study the influence of 
manufacturing conditions and also suggests 
that it may be applied to works control in 
the production of sheet steel of deep drawing 
quality. 

Control tests on bars and billets at an early 
stage in the manufacture of various finished 
products could well be used more extensively, 
and in this connection torsion tests probably 
have an advantage over other mechanical 
tests which might be used for revealing defects. 


The Nimonic Alloys 


THat excellent series of abstracts of current 
published information known to everyone who 
is closely concerned with problems of design, 
construction and choice of materials—The 
Nickel Bulletin—has now reached its twenty- 
first volume. The new volume opens with an 
article dealing appropriately with some war- 
time achievements of the Mond Nickel Com- 
pany. and, at the same time, gives an indica- 
tion of the services they are prepared to render 
in the future. Among the many research 
activities of the company perhaps the most out- 
standing was the development of the Nimonic 
series of alloys. They were described along 
with a number of other high-temperature alloys, 
and the whole field of their application was 
covered by Sir William Griffiths in his paper 
on “ The Problem of High-Temperature Alloys 
for Gas Turbines,” read before the Royal Aero- 
nautical Society on October 23, 1947. Never- 
theless the brief historical account in the article 
referred to is of interest and is given in an 
abridged form below.* 

One of the tasks undertaken early in the war 
by the company’s research department was 
intensive research on materials for gas turbines. 
At that time, the service conditions of principal 
interest were stress not less than 3 tons per 
square inch and creep extension not exceeding 
0-1 per cent in 300 hours at 750 deg. Cent. 
Some thirty alloy systems (mostly based on 
nickel-chromium) were studied. By the spring 
of 1940 it had been found that the carbon and 
the titanium content and the heat-treatment 
were of importance in determining the 
mechanical properties at high temperatures. 
One of the more promising compositions was 
carbon 0-1, titanium 0-3 per cent with 20 per 
cent of chromium and the balance nickel. This 
alloy was the prototype which came to be 
known as “ Nimonic 75” and has been used 
extensively for turbine nozzle guide vanes and 
combustion chambers. By July, 1940, several 
heats of Nimonic 75 had been produced in the 
works of Henry Wiggin and Co., Ltd., and 
initial experiments established the success of 
Nimonic 75 as a sheet material for the con- 
struction of combustion chambers. 

By the end of 1940 researches on heat-resist- 
ing materials were concentrated on three main 
fields, namely, (1) 80/20 nickel-chromium alloys 
with small additions of carbon and titanium ; 
(2) 80/20 nickel-chromium alloys with larger 
titanium additions, but without carbon; and 
(3) complex nickel-chromium-iron-base alloys. 
During 1941 development work on the type (2) 
alloy, which was given the name Nimonic 80, 
had been concerned largely with efforts to 
improve forgeability. By the end of 1941, 
however, the criteria originally set as a result 
of a design for a Metropolitan-Vickers gas 
turbine gave way to criteria of 13 tons per 
square inch at 650 deg. Cent., which were the 
conditions for jet propulsion gas turbine. 

Much effort was therefore devoted from this 
time to obtaining the best properties in Nimonic 
80, and it was found that higher temperature 
properties were dependent to a critical degree 
upon the heat-treatment. The highest creep 
strength was obtained only after a solution 
heat-treatment extended for eight hours at 
1080 deg. Cent., air cooling and reheating for 
sixteen hours at 700 deg. Cent. The same prin- 
ciple was shown to apply to the majority of the 
alloys which were proposed for high-tempera- 
ture service. 

* The Nickel Bulletin, January,41948, Vol. 21, page 2. 
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LOCOMOTIVE EXCHANGES 


THE announcement by the Railway Execu- 
tive of a large-scale exchange of express 
passenger, mixed traffic, and freight locomo- 
tives between the various regions, to start 
on April 19th, foreshadows a _ very 
interesting series of events on the British 
Railways. The purpose of these tests is to 
examine in road service the design and opera- 
tional characteristics of different classes, 
under similar running conditions ; the trials 
are to be “ full dress,” with dynamometer 
car in each case, and the data obtained will 
be examined as a basis for future standardisa- 
tion of steam locomotive practice. The news 
inevitably brings back memories of the 
famous exchange of 1925 between the Great 
Western and London and North-Eastern 
Railways. Then, however, although a careful 
check was kept on coal consumption, the 
running was more a test of train operation 
than a series of scientific trials. No dynamo- 
meter cars were used, and no observers were 


permitted on the footplate, other than a_ 


road pilotman of the competing company. 
A closer parallel to the new programme is 
provided by the series of dynamometer car 
trials carried out by the L.M.S.R. between 
Leeds and Carlisle in 1924, with express 
engines of the former London and North- 
Western, Midland and Caledonian Railways. 
Those trials, like the present series, were of 
an all-embracing nature, including the run- 
ning of service trains in conditions of speed 
and power output which varied widely 
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within the space of a few hours. On such 
trials the consumption of coal, water and oil 
can be related to the average drawbar horse- 
power maintained through the trip, and a 
clear insight gained into the performance 
of the locomotive in question ; but variable 
factors are usually present, in the state of the 
weather, the day-to-day variation in coal, and 
the chance that one trip may suffer more than 
another in the way of traffic delays. It was 
perhaps for this latter reason that the 
L.M.S.R. trials of 1924 were carried out 
mainly on the night Scottish expresses. 

In the series of trials now scheduled with 
express passenger locomotives the rival 
“ Pacifics ’ embody striking differences in 
design: the famous Gresley streamlined 
“A4” engine, with three cylinders, con- 
jugated valve gear, and the smallest fire-grate 
area of the 4-6-2s concerned; the Bulleid 
“‘ Merchant Navy ”’ class, with the designer’s 
own valve motion totally enclosed in an oil 
bath, and the multiple-jet blast pipe; the 
Stanier ‘“‘ Duchess,” with four cylinders, 
and motion reversed from that of the Great 
Western “King” class 4-6-0, from which 
the L.M.S.R. “ Pacifics”’ were originally 
derived. Presumably structural clearances 
preclude the use of the “‘ King ” class from 
tlie trials on the Southern and Midland Region 
lines.. It is a measure of the outstanding 
capabilities of the “‘ Converted Royal Scot,” 
of the former L.M.S.R., that this class is 
included with the nominally far more power- 
ful “‘ Kings” and “ Pacifics”’ over all four 
routes concerned in the express passenger 
tests. Turning to mixed traffic engines, in 
the Great Western “ Hall ” and the L.M.S.R. 
class “‘ 5’ 4-6-0 there will be brought into 
direct comparison engines of similar origin 
but fitted with the Stephenson link motion, 
on the one hand, and the Walschaerts gear 
on the other. The L.N.E.R. “B1” of 
Mr. Edward Thompson’s design brings into 
the comparison an engine of very similar 
tractive power, but with a parallel boiler and 
round-topped firebox. The “ West Country ” 
4-6-2 of the Southern stands out in vivid 
contrast to all its competitors on almost 
every count. The rival valve gears are again 
in evidence in the freight trial programme, 
and the inclusion here of the War Depart- 
ment “ Austerity’? 2-8-0 and 2-10-0 is 
of economic significance, since the lessening 
of production costs is a matter that must be 
taken increasingly into account. 

No doubt the engines chosen for trial 
will be in first-class condition, and when the 
drivers have familiarised themselves with 
the “ foreign ’’ roads one may expect results 
approximating to the optimum performance 
of each class. At the present time, however, 
very few mixed traffic and freight locomotives 
remain for long in that happy condition, 
and the relative rates of deterioration as 
between the different classes, both as regards 
maintenance costs and coal consumption, 
are factors requiring careful consideration. 
In this connection, it may be recalled that 
the former L.M.S.R., in its system of indi- 
vidual locomotive costing, introduced a 
most rational and comprehensive basis 
for the long-term assessment of locomotive 
performance. For every engine on the rail- 
way account was taken of every penny spent 
on maintenance and shop repairs and of 
every pound of coal fired; these detailed 
records were related over a period of years 
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to the mileage run. This system takes 
ultimately into account the effect on per- 
formance of such devices as rocking grates, 
self-cleaning smokeboxes, and so on, the 
value of which cannot be assessed as a result 
of a few road tests. We feel that the present 
series of exchanges should be regarded as a 
preliminary, perhaps an eliminating round. 
In the past such trials have indeed proved 
their worth. A metamorphosis was wrought 
in the cylinder performance of London and 
North-Eastern locomotives as a result of 
the 1925 exchange with the Great Western 
Railway. The successful experimental run- 
ning of another ‘“ Castle” class 4-6-0 on 
the L.M.S.R. between Euston and Carlisle in 
1926 proved a turning point in West Coast 
locomotive history. But matters affecting 
availability and maintenance can only be 
decided after longer periods of observation 
and costing, just as the finer points of thermo- 
dynamic performance will need that more 
exact investigation that can only be con- 
ducted on a stationary testing plant. For 
any such purpose, even before the new 
testing station at Rugby is completed, the 
Railway Executive has at its disposal the 
fine plant at Swindon, which is capable of 
absorbing the normal express speed power 
output of a “ King,” if not necessarily that 
of a “ Pacific.” 


AIMS AND OBJECTS 

Ir can hardly be doubted that at no 
time in its history has the world been more 
utilitarian than it is now. That is an 
inevitable sequel to two devastating wars. 
Historical research would probably show 
that it has always happened. The world 
finds itself robbed of many of the necessities 
and commodities to which it was habituated, 
and its first thought is to replace them as 
soon as possible. It is less concerned, for 
the time being, with the refinements of 
life than with the problem of making useful 
things, and of how best to train men and 
women in vocations’ profitable to the com- 
munity. There was a time when science 
was spelt with a capital S. It was pursued 
for its own sake and its devotees and dis- 
ciples were numbered amongst the intellec- 
tuals. To-day it is the handmaid of necessity. 
Few indeed are allowed to follow it for the 
mere increase of wisdom. It is expected of 
all that the science they seek shall have a 
material value. Even the word itself is becom- 
ing debased. Itis applied to any actions that 
make for orderly progress by method and 
system—to very sublunary pedestrian objects, 
useful indeed, but rarely cultural. 

In the days of Tyndall and Herschell and 
Faraday, of Franklin and Darwin and Lock- 
yer, the pursuit of Science was a part of 
a liberal education. It could be claimed for 
it, with some reason, that it not only trained 
the mind, but elevated it. The contemplation 
of the wonders of the natural world or the 
expanse of the ‘heavens was expected to 
uplift, and did uplift, the souls of men. It 
has practically ceased to do so. The grace 
of wonder no longer exists. ‘‘ Wonder,” 
says the old saw, “‘ is the child of ignorance.” 
Nowadays, ignorance is bowstrung before it 
has reached the age of fertility. The heavens 
no longer proclaim the glory of God; they 
are the background for the stratosphere 
which, for better or worse, affects our wire- 
less sets. And so through all branches of 
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knowledge. If they cannot be turned to 
useful account nobody wants them. Science 
in these circumstances cannot be liberal. 
It seeks not the full equipment of the 
mind, but its equipment in a narrow 
—often a perilously narrow—channel. <A 
few months ago there was an illuminating 
discussion at a meeting of the Senate of 
Cambridge University. The main question 
—now answered in the affirmative— 
was whether Latin should be retained as a 
compulsory subject in the “little go,” or 
Previous, examination. We are not concerned 
with that matter. The point of interest to us 
is the wider aspect of the trend of education. 
All the speakers were men of experience in 
teaching and some of them were scientists. 
Without exception they deplored the decline 
of attention to cultural subjects. One said 
that he suspected that most parents and boys 
would regard them “ as frills on the serious 
business of school life.”” What they wanted 
was specialisation for a career. He, and 
other speakers agreed with him, thought 
it was ‘‘a retrograde step to encourage 
greater specialisation at a time when it 
seemed to be generally held that a wider 
background was particularly desirable for 
students of technical subjects.” The italics 
are ours. Another speaker, a scientist, said 
right out, that far too much Physics, 
Chemistry and Mathematics was being taught 
already in schools. Yet another, a metal- 
lurgist, said that “young graduates, par- 
ticularly in science and engineering, are 
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much less valuable to the country and to the 
world than they would be if they were 
better able to express themselves in reports. 
I do not use the word valuable 
in any narrow utilitarian sense; it is 
intended to include esthetic and intellectual 
values also.” Itis worth noting a debatable 
observation this speaker made. He suggested 
that one cause of this difficulty of expression 
was that “many of our most brilliant 
young scientists do not think in terms of 
words at all; rather they picture events 
happening, and writing only comes into their 
mental vision in connection with mathe- 
matical equations, chemical symbols, and 
perhaps labels attached to plates of graphs.” 
Whilst the present hardships of the world 
are driving the peoples of all countries 
towards utilitarianism, we have observed— 
our own columns reflect it—a nascent feeling 
amongst engineers that if they are to take 
their due place in the control and direction 
of the affairs of the world, they must enlarge 
their understandings. They are beginning 
to see that science and technology are not 
in themselves enough to equip a man for full 
service to his kind. They begin to want 
something akin to the “‘ humanities.”” Some- 
thing that will broaden the mind and temper 
the stringency of specialisation. Their 
thoughts will filter through and in the course 
of time parents and scholars will agree with 
schoolmasters that indefinable qualities— 
broadly, “‘ morals ””—are equally essential 
with science to a full and useful life. 


Institution of Naval Architects 


No. II—(Continued from page 285, March 19th) ' 


ANNUAL DINNER 


HE annual dinner of the Institution was 

held at the Connaught Rooms on Wednes- 
day evening, March 17th. In proposing the 
toast of ‘‘ The Guests,” the President, Admiral 
of the Fleet Viscount Cunningham, remarked 
that it was no exaggeration to say that this 
was the most representative gathering of 
those whose keenest interest was in one of 
those problems which so long ago had baffled 
the writer of the Book of Proverbs, “ The 
Way of a Ship on the Sea.” That age-old 
problem was very present with us to-day ; 
the course of events in the late war had faced 
ship designers and builders with many new 
aspects of it. As a naval man with the events 
of the late war still very fresh in his mind his 
thoughts naturally turned to the considera- 
tion of the developments that would be 
required in ships of all types to fit them to 
stand up effectually to the conditions that 
would prevail should we be so unfortunate 
as to be again involved in war. He did not 
think it would be denied that for the coming 
generation and for probably two or three 
times that period the use of the sea and, 
therefore, the control of the sea would con- 
tinue to be decisive for us, and ships that 
used the sea would have to stand up to 
novel forms of attack such as they did not 
experience in the late war. They might 
have to face attack by atom bombs, and 
they would certainly have to deal with attacks 
by submarines with unprecedented sub- 
merged speeds. Of the two, the President 
regarded the latter as the greater menace 
to our shipping. Devastating, particularly 
in harbour, to our ships as the atom bomb 
had proved to be, he did not believe that an 


intelligent enemy would be so wasteful of 
those immensely expensive missiles as to 
attack ships at sea when the ports of arrival 
and departure were a so much easier and 
more worth-while target. However that 
might be, it was probably not a feasible 
proposition to design merchant ships which, 
while still fully preserving their proper 
function of highly efficient carriers, could 
withstand atom bomb attack ; but develop- 
ments in design to speed up the turn-round 
and limit drastically the time spent in har- 
bour and perhaps to make it possible to load 
and discharge with great speed under all 
imaginable conditions would be essential. 
Certainly in designing warships the possi- 
bility of atom bomb attack had to be taken 
into account, and that, no doubt, was causing 
many a headache to our naval constructors 
Who knew what strange and wonderful 
craft would emerge as the fruit of their 
deliberations ! One result of the vulnerability 
of ships in harbour would be that a fleet 
must be able to remain at sea almost 
indefinitely. Consequently, it would have to 
be served by a large number of auxiliary 
vessels specially built and designed to supply, 
speedily and in almost all weathers, fuel, 
food, ammunition, spare parts, aircraft—in 
fact, all that was necessary to enable it to 
keep the sea. There must also be repair 
ships to deal with: general maintenance, a 
development of what in the Pacific during 
the late war was called the Fleet Train. 
Those accompanying vessels, of which there 
would have to be quite a number, should, 
when funds permitted, be specially designed 
and built for the job they had to do, and 
should be ready if war broke out; it was 
not to be expected that in wartime the 





307 





Ministry of Transport could readily be 
induced to part with valuable shipping, which 
also would take time to convert. In that 
connection, the President recalled the diffi- 
culty of maintaining and using Malta to the 
full extent, all for the lack of a tanker 
capable of a speed of 18 knots. 

But in his opinion by far the greater 
menace to our ships would be the submarine 
having high submerged speed. There was 
no question but that the most efficacious 
method of meeting that danger would be an 
overall increase in the speed of merchant 
vessels. In the late war, had our convoys 
been able to average another 3 or 4 knots 
our losses would not have been anything like 
so heavy. Greatly increased speed and 
endurance in the anti-submarine and escort 
craft were also called for, and it might be 
that new methods of propulsion would pro- 
vide the answer to these problems of speed. 
The cost of the anti-submarine craft was all- 
important. Numbers were required, but 
with modern destroyers costing nearly a 
million apiece and escort craft propor- 
tionately costly, numbers would certainly 
not be achieved at present prices in the 
stringent days of peace. We knew that 
research into all those questions was 
being actively pursued, and it was to be 
hoped that it would not be too long before 
the results of the investigations took shape. 
It was perhaps rather easy to carry the stage 
of research too far, striving after perfection ; ~ 
there always came a time when some prac- 
tical solution of a problem—not necessarily 
the final solution—was essential. At present, 
our shipyards had full programmes, but that 
might not always be so. Lean years might 
come, and the importance of a steady pro- 
gramme of both naval and merchant vessels 
could not be over-emphasised. We must at 
all costs avoid the position that had occurred 
between the two great wars, when building 
yards were starved and the highly skilled 
craftsmen, trained in the production of 
special machinery and apparatus, were dis- 
persed, there being no hope of replacing 
them quickly in emergency. The yards at 
present had full programmes which they 
were aching to get on with, but they were 
sorely hampered and frustrated by shortage 
of materials. The outlook in that respect 
was no more promising for this year. But 
it was to be hoped that in the near future 
the shipyards might be given full oppor- 
tunity to surpass their very great achieve- 
ments of last year. 

Air Chief Marshal Sir Frederick Bowhill 
responded to this toast. 

The Right Hon. J. A. Beasley, Resident 
Minister for the Commonwealth of Australia, 
proposed the toast of the Institution of Naval 
Architects, to which Sir Charles 8. Lillicrap 
replied. Sir Charles said that to-day we 
were faced with revolutionary developments, 
not only in methods of waging war, but, as 
he believed, in harnessing atomic energy 
to peacetime purposes, not the least of which 
would be the propulsion of ships. In the 
next decade or two the industry would find 
itself once again at a cross-road, and it would 
be the duty of the Institytion to point the 
way in which development should best be 
directed and our efforts concentrated. It 
was surely in keeping with that tradition 
that on the following day a paper was to be 
presented on nuclear power as it affected 
the Royal Navy. We must be very careful 
to ensure that we were in the forefront of 
that development. Recent developments 
had been centred on the perfection of new 
methods of obtaining power for propulsion 
rather than on any startling discoveries in the 
realm of hydrodynamics, such as that great 
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pioneer, William Froude, had brought to the 
Institution towards the end of the nineteenth 
century. That was not to say that there was 
nothing further to learn in the field of hydro- 
dynamics ; there was, quite a lot! Research 
continued into such studies as propeller 
design, the strength of ships to withstand 
the forces of the elements under all condi- 
tions of loading and, in the case of warships, 
to withstand damage by the King’s enemies. 
Very extensive investigations were also being 
made into the applications of welding. Those 
studies would enable more efficient ships to 
be designed so that we could wrest the last 
few per cent of savings in weight and pro- 
pulsive efficiency from an already well- 
founded design practice. The results of all 
those researches were integrated into the 
normal pattern of ship design,gand in most 
cases they found their way into the ‘ Trans- 
actions ”’ of the Institution. So long as that 
continued and our young men brought their 
results along in papers read before the 
Institution, we could feel happy that all 
was well; but if ever we found that the 
latest developments were not being chronicled 
in such papers, drastic action would have 
to be taken to discover why, in order that 
the Institution could maintain the position 
as the leaders of thought in naval architecture. 


MEETING 


The first paper to be presented on 
Wednesday morning, March 17th, was the 
following :— 

SPEED AT SEA AND DISPATCH IN PORT 
By W. MacGiLiivray 
SUMMARY 

In the construction of post-war merchant ships, 
both liner and tramp, there is a growing tendency 
towards greater speed at sea. This can only be 
achieved by considerable extra capital outlay, 
heavier consumption of fuel and increased running 
costs. The speed of port operations, on the other 
hand, has for various reasons declined and the time 
gained at sea is being lost by congestion and delays 
in port. The subject is déalt with from a shipowner’s 
point of view. The economics of the various types of 
propelling and auxiliary machinery are discussed ; 
comparisons are made of the time spent at sea and 
in ports ; and operating costs over a period of years 
are analysed showing that the heaviest item of a 
shipowner’s expenses is usually the cost of handling 


cargo. 

Considerable economies could be effected by 
improvements in port organisation and equipment, 
resulting in more expeditious handling of cargo 
before delivery and after discharge; the use of 
labour in two shifts of eight hours, rather than one 
shift with overtime, is advocated. Attention is 
drawn to the subdivision of cargo holds and means 
of equalising the time occupied by cargo operations 
at all hatches. The conclusion reached is that the 
full benefit of higher speed at sea can only be 
attained provided the time of turn round in port is 
reduced and that much more attention should be 
devoted to the many problems of handling of cargo, 
both in the ship and ashore. 

The presentation of the paper was followed 
by the exhibition of a cinematograph film 
illustrating the “ Ship and Shore ” system for 
cargo handling referred to in the paper. 


Discussion 

Mr. R. C. Thompson, C.B.E., B.A., 
remarked that if the average sea speed of 
ships were greater now than pre-war, and if 
the time of loading and discharging were the 
same, then the post-war faster ships would 
spend a greater number of days in port per 
annum. He did not suggest that that was 
the whole answer to the problem of the 
present excessive time spent in port, but it 
should not be ignored. In the sections 
dealing with port equipment and organisa- 
tion and ships’ winches and derricks, the 
author cited three vessels regularly handling 
14,000 tons of general cargo in three days. 
Mr. Thompson emphasised that that cargo 
was all handled by the ships’ derricks and 
winches without assistance from dock cranes. 
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Such facts did not appear to indicate that 
there was anything wrong with a well- 
designed set of ship’s derrick and winch gear. 
If such gear were not used to its full capacity, 
it was either the fault of those whose job it 
was to use it or of the organisation and 
facilities available for getting the cargo to or 
from a position at which it could be handled 
by the ship’s gear. He understood there 
were still ports in this country which insisted 
on the use of old-fashioned slow dockside 
cranes and would not allow the ship’s gear 
to be used. He also understood it had been 
proved that one man could work two electric 
winches operating union derrick gear, with 
suitable grouped central control, 40 per cent 
faster than two men could operate the same 
gear with individual control, but that such a 
labour and time-saving practice was not 
allowed in many ports. Further, he under- 
stood that, even if the winch controls of 
electric winches were arranged so that the 
winch operator could see down the hatch, and 
therefore did not require a signalman, in this 
country a signalman still had to be employed. 
Shipbuilders learned about such things very 
largely because they were building ships for 
foreigners, who were very keen on the arrange- 
ment of twin wgiches operated by one man ; 
and certain tiffdes, covering certain ports, 
could make good use of that facility. There- 


- fore, Mr. Thompson suggested, it was time 


the shipowners generally took a more active 
part in tackling the restrictive practices in 
the various ports, where the rules and regula- 
tions prevented the best cargo-handling 
arrangements being used to proper advantage. 

Sir Amos L. Ayre, K.B.E., drew attention 
to the statement, at the beginning of the 
paper, that in the construction of post-war 
merchant ships there was a growing ten- 
dency towards greater speed at sea, and that 
that could be achieved only by considerable 
extra capital outlay, heavier fuel consump- 
tion and increased running costs. There was 
also, he said, later in the paper, the very 
refreshing statement by a shipowner that, in 
fairness to shipbuilders, it must be admitted 
that part of the increase (of costs) was due 
to many shipowners requiring a superior 
specification nowadays with all sorts of 
refinements in crew accommodation, ventila- 
tion, lifeboats and fire-detection apparatus, 
&c. Sir Amos commented that the elec- 
trical auxiliaries, for instance, were adding 
£25,000, and in some cases £30,000, to the 
total cost. In a ship such as was referred to 
in the paper the present-day requirements 
and recommendations of the Ministry of 
Transport, as compared with those of 1938-39, 
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might involve the expenditure of another 
£15,000 or £20,000. There were also elabora- 
tions which others had introduced during 
that time and which might result in similar 
further expenditure. Extra speed must be 
paid for ; and he believed that in the average 
case about 25 to 33 per cent more horse- 
power was being put into a similar ship (by 
which he meant one carrying the same dead- 
weight) than before the war. The cost of that 
extra power was very large. But by the time 
one had gone through the list of extra things 
one found that in a ship of about 10,000 tons 
deadweight of the cargo liner class one had 
probably introduced 400 tons of extra 
weight. Then, with the extra speed, the lines 
were perhaps finer, and one had to increase 
the size of the ship for the finer lines to 
regain the deadweight lost by the extra 
weight. In comparing costs, all those 
important factors must be borne in mind. 
He believed it would be found that a ship 
to-day was about 25 to 35 per cent more 
costly on the same price basis. 

Mr. MacGillivray, in his reply, referred to 
the “‘ Maltese Prince,” the latest ship of the 
Burntisland Steamship Company. He said 
she carried Palestine oranges ; in that trade 
it was not customary to provide refrigeration, 
the fruit being carried normally in ordinary 
holds with fan ventilation. In that ship it 
was decided to use a small machine to provide 
cold air, but not to provide insulation. The 
latter was the great item of cost in refrigera- 
tion. The ship was running in the Mediter- 
ranean trade, and, instead of having a wastage 
of 10 to 20 per cent at this time of the year, 
when she had turned out her last cargo the 
wastage was only one-seventh of 1 per cent ; 
so that the cargo was practically perfect. 
The cost was about £15,000, instead of some- 
thing like £150,000 for a fully refrigerated 
ship. The other alternative would have been 
to have built a very much faster ship, as the 
Scandinavians were doing; as compared 
with a 13-knot ship in that trade, the 
Scandinavians were running 15-knot to 
16-knot ships costing £100,000 or £150,000 
more. It was proved that the fruit was being 
carried very much better in a ship with 
machinery costing £15,000 than in the 
Scandinavian ships costing £150,000 extra. 
The experiment was perhaps in its infancy. 
The fruit came on board in Palestine at a very 
high temperature—on the last voyage it was 
75 deg. to 80 deg. Fah.—but within two to 
three days the temperature was down to 
40 deg. Fah. and was maintained there until 
discharge in this country. 

The meeting adjourned until Thursday. 


(To be continued) 


Institution of Mechanical Engineers 


| Fae Friday, March 19th, the Council of the 
Institution of Mechanical Engineers, pre- 
sented its report on the work and progress of 
the Institution during 1947 for the informa- 
tion of the members at the hundred and first 
annual general meeting. The report was 
adopted unanimously. In the following we 
print a short abstract. 


MEMBERSHIP 


The number of elections to different classes 
of membership during the year continued at a 
high rate, although this would appear to have 
passed its maximum. Whereas the net 
increase in membership during 1945 was 
2608 and during 1946 was 2372, the direct 
elections for 1947, apart from the amalgama- 
tion with the Institution of Automobile Engi- 


neers, were 2030. With the accession to 
membership in the different classes caused by 
the amalgamation, the net increase during 
1947 was 4188, giving a total membership 
of 28,674. 

In addition to these changes in member- 
ship of the Institution, 743 former members 
of the Institution of Automobile Engineers, 
who at the appointed day did not possess all 
the qualifications necessary for graduate or 
student membership of the Institution, 
became attached to the Automobile Division. 


AMALGAMATION WITH THE INSTITUTION 
oF AUTOMOBILE ENGINEERS 


The decision of the Privy Council with 
respect to the amalgamation with the Insti- 
tution of Automobile Engineers was received 
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on March 27th, the Order in Councii which 
allowed the modifications in the Royal 
Charter necessary to permit the amalgama- 
tion having been received some time earlier. 
The Agreement to Amalgamate was allowed 
on March 13th. The “ appointed day,” one 
calendar month after, namely, April 13th, was 
that on which corporate members of the Insti- 
tution of Automobile Engineers became 
corporate members of the Institution of 
Mechanical Engineers, in their appropriate 
classes. 

A reprint of the Royal Charter, by-laws, 
&c., embodying the changes consequent on 
the amalgamation, has been made and copies 
of the pamphlet are available on application. 


AUTOMOBILE DIVISION 


The Council have formed the Automobile 
Division to focus the Institution’s activities 
in the field of automobile engineering, and 
the corporate members of the Institution of 
Automobile Engineers automatically became 
the first to be registered with the Division. 
Applications are invited from other members 
of the Institution who desire to be coh- 
sidered for registration with the Division. 
Such registration carries the right for cor- 
porate members to use the title ‘ Chartered 
Automobile Engineer.”’ 


APPOINTMENT OF ASSISTANT SECRETARY 

As a result of the recent amalgamation 
between the Institution and the Institution 
of Automobile Engineers, Mr. Brian G. 
Robbins, M.Se. (Eng.), M.I. Mech. E., be- 
came a member of the Institution staff, and 
was appointed an Assistant Secretary and 
Education Officer. 


THE CENTENARY OF THE INSTITUTION, 1847— 
1947 

The celebration of the centenary of the 
Institution took place in the week June 
8th-13th with conspicuous success in a time 
of exceptionally good weather. Over a 
hundred delegates from universities, technical 
institutions and scientific societies through- 
out the world took part in the various meet- 
ings and social functions as guests of the 
Institution. 


INVENTIONS AND RESEARCH 

High-Duty Cast Irons for General Engineer- 
ing Purposes.—The research work carried out 
for the Institution has now been wound up 
and the results have been published in a 
Fourth Report of the Committee, which has 
been accepted by the Council and offered for 
discussion in writing. ° 

Pipe Flanges Research Committee.—Certain 
data are still required before the Third 
Report can be published, in order to give this 
as practical a bearing as possible. 

Joint Standing Committee on Research of 
the Institution of Mechanical Engineers and 
the Institution of Production Engineers.—The 
work of the Joint Committee in the prepara- 
tion of acceptance test charts for machine 
tools has been taken over by the Production 
Engineering Research Association, who hope 
to publish Parts IIT and IV of the Charts in 
the near future. The Institution still has in 
stock, for sale, a number of Parts I and II, 
published jointly by the two Institutions. 

Researches in University Laboratories.— 
Grants in aid of research of private workers in 
university laboratories were made from the 
Institution’s own funds, or from funds at its 
disposal, as follows :— 

(a) Battersea Polytechnic—The research 
into the hydraulic ram has been completed 
and a report for publication is expected to be 
received shortly. 

(b) Cambridge, Engineering Laboratory.— 
Special apparatus has been constructed for an 
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investigation of the dynamical stresses in gear 
teeth by photo-elastic methods, and is now 
ready for experimental testing. 

(c) Leeds University—The properties of 
coiled springs are to be investigated and some 
special apparatus, notably an autographic 
spring tester, has already been constructed. 
Arrangements for the supply of material for 
the tests have been completed. 

(d) London, King’s College-—The design 
of a differential analyser has been completed 
and the first input-output unit has been con- 
structed. A paper on the general prin- 
ciples of such apparatus was discussed at the 
extra general meeting on November 14th. 

(e) Manchester College of Technology.—Work 
has proceeded on the wear of carbide tools 
under conditions of high-speed operation with 
special reference to intermittent cutting 
action, and will be extended to the vibration 
problems arising in boring bars. 

Progress has been made in the research into 
the action of screw taps. Special apparatus 
has been devised for measuring variations of 
torque and thrust whilst tapping. Tests have 
been made with different sizes of taps, at 
different speeds and in different materials. 

Research has been commenced on the 
properties of ceramic-filled regenerators. 

(f) Royal Anthropological Institute—A 
metallurgical examination is being made of 
the natural copper used in primitive imple- 
ments and a preliminary report is expected 
shortly. 


SXLECTION OF COUNCIL 


Following the adoption of the report, the 
result of the ballot for the election of the 
Council was announced as follows :—Presi- 
dent, Major W. Gregson; Vice-Presidents, 
Dr. H. J. Gough and Mr. A. Roebuck ; 
Members of Council, Dr. D. 8. Anderson, 
Dr. R. W. Bailey, Vice-Admiral (E) D.C. Ford, 
Dr. H. E. Merritt, Hon. J. K.Weir, Dr. W. Ker 
Wilson and Mr. D. Rebbeck, associate 
member. : 

The retiring President, Lord Dudley 
Gordon, then inducted Major Gregson into 
the Chair. A vote of thanks to the retiring 
President was proposed by Dr. Lea and 
seconded by Sir William Stanier. It was 
carried with acclamation. The meeting then 
closed. 





Obituary 
RALPH FREDERICK HINDMARSH 


As recorded briefly in our last issue, the 
death took place, at Bournemouth, on 
Tuesday, March 16th, suddenly, while he was 
on holiday, of Mr. Ralph Frederick Hind- 
marsh, who retired from the position of chief 
engineer of the Tyne Improvement Com- 
mission in February, 1947, after more than 
half a century of service. 

Mr. Hindmarsh was born in 1877 and 
received his early education at the Royal 
Grammar School, Newcastle-upon-Tyne. In 
1892 he started his practical training with the 
late Mr. Alfred Stephen Dinning, a Newcastle 
civil engineer, who was also a land and mine 
surveyor. He completed his training in 1897, 
but remained with Mr. Dinning as an 
assistant until 1898. During that time he 
was engaged on various engineering works, 
which included work for the Tyne Improve- 
ment Commission. 

In 1898 Mr. Hindmarsh entered the service 
of the Tyne Improvement Commission as 
assistant engineer to the late Mr. James 
Walker, M.I.C.E. During the next four years 
he was engaged on works connected with the 
regulation of the River Tyne, the building of 
river walls at Blaydon and; Newburn and 
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dredging at the mouth of the river in con- 
nection with the Shields ferry improvement 
scheme. In 1902 he became principal engi- 
neering assistant to Mr. James Walker and 
worked in the main offices of the Com- 
mission in Newcastle. From 1903 until 1909 
he acted as resident engineer in connection 
with the Tyne pier works, in particular on the 


construction of a deep-water concrete apron 


at South Pier. 

In 1909 Mr. Hindmarsh was appointed 
chief assistant engineer to the Commission 
and was responsible to the then chief engi- 
neer, the late Mr. Nicolas George Gedye, 
In January, 1915, Mr. Hindmarsh was 
appointed chief engineer. His period of 
service included two major wars, during each 
of which the river became an important 
Admiralty port, and his experience was of 
great value. 

During his long term of office many addi- 
tions were made to the facilities of the Tyne. 
Among them we may mention the Albert 
Edward dock, and the Tyne Commission 
quay and extension, which improved facilities 
for Anglo-Norwegian trade. At Tyne dock 
there were constructed the Sutherland and 
north-west quays. New coal staithes were 
built at Howden and Jarrow. An important 
improvement made under Mr. Hindmarsh’s 
supervision was the provision of deep-water 
berths at Jarrow Slake, the swinging area at 
Tyne Main and the removal of Felling Point. 
During the 1914-1918 war an Admiralty 
floating dock was berthed at Jarrow Slake. 
Other improvements at Jarrow included the 
oil jetty and timber quay and the reorganisa- 
tion of Tyne dock after it was taken over by 
the Commission in 1937. A new quay was 
built at Wallsend, and the Commissioners’ 
engineering yard at Howden was fully 
modernised. Between the two wars Mr. 
Hindmarsh prepared and carried through a 
plan for the clearing of derelict sites on the 
river banks. It can be said that Mr. Hind- 
marsh left his work knowing that he had 
built up a first-class river and port under- 
taking which was adequately maintained. 

He was a valued member of the Institution 
of Civil Engineers and served on the Council. 
He was a member of the Committee of the 
Alfred Yarrow Educational Fund. He was a 
co-opted member of the Post-War National 
Development Committee. He was also a 
member of the Permanent International 
Association of Navigation Congresses. 

Brief mention may be made of his papers 
before the Institution and other bodies. 
Three times he was Chairman of the 
Newcastle Association of the Institution 
of Civil Engineers, and in 1922 he gave an 
address on ‘‘ Water and Tidal Power.” In 
1923 and 1924 he gave two Vernon- 
Harcourt Lectures, taking as his subject 
river improvement and tidal rivers and 
estuaries. His paper on “The Tyne Com- 
mission Quay, North Shields,” of 1930, 
gained for him the Telford Premium. Other 
subjects upon which he wrote and spoke 
included the design of harbours and break- 
waters, Tyne bridges, lighthouses, coast 
lighting and methods of coal loading for the 
export trade. In 1920 he reported on the 
Loch Aline Pier, Argyllshire ; in 1924 to the 
Boston Dock and Harbour Commissioners on 
the improvement and maintenance of the 
dock and harbour channels ; and in 1927 to 
Gateshead Corporation on the Corporation 

uay. 

i He was greatly liked and possessed the 
facility of explaining difficult and technical 
problems in a lucid manner. His untiring 
devotion to the Commission and exceptional 
ability in improving and maintaining the 
River Tyne will long be remembered. 
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Central Electricity Board 


Te Central Electricity Board, which will 
be dissolved on April Ist, when the “ pro- 
perty, rights, liabilities and obligations”’ of 
the Board will vest in the British Electricity 
Authority, has just published its twentieth 
and last annual report, dealing with the year 
ended December 31, 1947. Taking the oppor- 
tunity to describe briefly the objects for which 
it was originally appointed and the extent to 
which these objects have been achieved, the 
Board claims that economies resulting from 
the existence and operation of the Grid 
are producing savings amounting to over 
£27,000,000 a year and that, at the “ vesting 
date,” the new authority will be taking over 
a sound asset, the present-day value of which, 
on any reasonable basis of computation, must 
be greatly in excess of the book valuation of 


just over £42,000,000, without taking into. 


account reserves of nearly £24,000,000 and a 
earry-forward of nearly £13,000,000. 
Reference is made to the outstanding con- 
tribution of the Grid to the war effort, but it 
is recalled that the Board was not set up, 
nor was the Grid built, for the purpose of war 
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5, 1946 4, 1947 
Deg. Fah. Deg. Fah. 
Average temperature 6 a.m. ... 30 36 
Noon ... 37 39 
6 p.m. ... 38 38 
MW MW 
Load met... ... 8747 8837 
Low frequency... ... ... --- 308 313 
SO ee 265 233 
Potential demand 9320 9383 
Million units 145-828 152-966 


EFFECT OF INDUSTRIAL LOAD SPREADING 


and destruction, but to promote the develop- 
ment of electricity in times of peace. Econo- 
mies made possible by Grid operation are 
claimed to have made a substantial contribu- 
tion to the reduction from 1-65d. to under 
1-08d. in the price per unit of electricity sold 
by the electricity supply industry in the period 
between 1925-26 and 1946-47, despite the 
fact that the price of coal had increased 2} 
times in the interim. 

The report deals in detail with the fuel 
crisis of 1947, and with the widespread load- 
shedding which was necessary in the early 
months of the year. Load-shedding took place 
on 122 occasions as compared with fifty-four 
in 1946 and four in 1945. The maximum reduc- 
tion which the undertakers in any area were 
called upon to make was 30 per cent. The 
maximum load shed at any time was of the 
order of 1,831,000kW, representing 21-2 per 
cent of the total load on the system as com- 
pared with the maximum of 10-4 per cent in 
1946. Reference is made in the report to the 
arrangements for spreading the industrial load 
more evenly over the twenty-four hours. The 
accompanying load curves for two days of simi- 
lar weather conditions in December, 1946, and 
December, 1947, when the maximum potential 





demand was approximately the same, show that 
a 5 per cent increase in the total number of units 
consumed in 1947 was concentrated, in conse- 
quence of load-spreading, in the late even- 
ing and night, when the demand was some 
500,000kW higher than in 1946. 


GENERATING PLANT PROGRAMMES 


Early in 1947 the Board decided, in the light of 
all the factors known to them, that it was neces- 
sary to put in hand a programme of generating 
plant extensions comprising 2,315,750kW, for 
completion in 1952, bringing up to 9,474,450kW 
the total of new plant which it was con- 
templated would be brought into service dur- 
ing the years 1948 to 1952, inclusive. Later 
in the year, however, the Board was informed 
that, for reasons which were considered to 
be in the national interest, the Government 
were compelled to make the decisions set out 
in the White Paper on Capital Investment in 
1948. Consequently, to conform with the 
Government’s decision, the programme for 
1951 had to be reduced from 2,315,750kW to 
922,000kW and the 1952 programme from 
1,616,500kKW to 1,375,000kW, making a total 
cut in the two years of 1,635,250kW. The Board 
was satisfied that the original programmes were 
necessary in their entirety and that the cuts 


- would retard recovery for an indefinite period, 


during which serious handicap to industry 
and grave inconvenience to the general public 
would continue. Recognising this, and in 
view of the statutory duties resting on the 
Board to provide sufficient generating capa- 
city to meet all requirements, the Minister 
specifically exonerated it from blame for any 
failure to carry out those statutory duties 
arising out of the cuts. 

The Board’s programmes for the seven years 
1946 to 1952, inclusive, originally provided 
for the construction of thirty-one new generat- 
ing stations. As a result of the Government 
cuts, five of those new stations in the pro- 
grammes for 1951 and 1952 have had to be 
postponed. Consent to the use of sites selected 
for two other stations in the earlier programmes 
was refused during the year, and only one alter- 
native site could be found, so that the pro- 
grammes for the seven years now includes 
twenty-five new stations, instead of the thirty- 
one stations originally envisaged. 


PRICE AND QUALITY OF COAL 


On the subject of coal prices, the report 
records that, at the outbreak of war, owners 
of generating stations were obliged to sur- 
render their freedom to select those coals 
which would enable them to achieve the 
maximum economy, and it is stated that the 
system of coal allocation and the changes of 
price during and after the war have not only 
penalised the electricity supply industry rela- 
tively to other consumers, but have also 
resulted in reduced efficiency of generation. 

All increases in coal pricés since November, 
1939, have taken the form of flat-rate additions, 
regardless of quality, causing a progressive 
reduction in the ratio between the national 
average pit-head price of coal to all consumers 
and the average pit-head price to the electricity 
supply industry for their lower grade fuel. 
Between November, 1939, and December, 
1946, for coals of similar qualities, station 
owners had to meet an average rise in the price 
per ton of 123 per cent, which was further 
increased in September, 1947, to 148 per 
cent, while the increases in the national average 
of all commercial disposals at the pit-head in 
the same periods were only 99 and 119 per 
cent, respectively. 

This disparity was further enhanced by the 
increase in transport charges, which are now 
55 per cent above the pre-war level. By the 
end of 1947 the total effect of the flat rate 
additions to the prices of coal since November 1, 
1939, was to raise the price to station owners 
by 23s. 8d. per ton, and the increased rail 
rates added a further 3s. 4d., making a total 
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increase of 27s. In consequence, the average 
cost of fuel consumed at all the steam generat- 
ing stations operating under directions of the 
Board rose from 20s. 3d. per ton in 1938 to 
an average of 43s. 4d. per ton in 1945, 45s. 3d. 
per ton in 1946 and 48s. 3d. per ton in 1947, 

The inferior coals allocated to the industry, 
besides showing the percentage price increases 
above the average, have an excessive ash 
content, so that during the period 1939 to 
1946 the average calorific value of the coal 
supplied decreased from 11,522 to 10,893 
B.Th.U. per lb. It is stressed that the real 
value of coal lies not in its weight, but in the 
heat which it contains, and the diagram repro- 
duced herewith shows that a given amount 
of heat in the lower-grade of coal used by the 
electricity supply industry now costs substan- 
tially more than the same amount of heat in 
better class coal. 

Owing to the increase in the amount and the 
proportion of inferior coal which had to be 
used, and to the greater use which had to be 
made of older and less efficient plant, the pre- 
war improvement in thermal efficiency was 
reversed during the war, the 1944 average fuel 
consumption of 1-494 lb per unit sent out being 
significantly higher than the 1938 average of 
1-340 lb per unit. Since 1944 there has been a 
slight, but consistent, increase in thermal 
efficiency, but deterioration in the quality of 
fuel prevented this from being reflected in a 
corresponding reduction in the weight of fuel 
consumed, the averages for 1945 and 1946 
being 1:497 and 1-506 lb per unit sent out, 
respectively. In 1947, however, there was 
the first sign of improvement, the average 
for the year being 1-501 lb per unit sent out. 
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ANALYSIS OF COMBUSTION CosTs 


The average fuel cost. per unit sent out in 
1947 was 151 per cent above that of 1938. 

At the end of the year the number of selected 
stations associated with the Grid remained at 
142. Their aggregate installed capacity was 
11,881,731kW, a net addition of 293,425kW 
having been added during the year. The Grid 
itself comprised 5172 miles of transmission 
lines (3685 miles of line operated at 132kV 
and 1487 miles at 66kV or lower voltages), 
and 348 switching and transforming stations 
having an aggregate transforming capacity of 
14,267,200kW. 

The total quantity of electricity generated 
in Great Britain in 1947 was 42,579,000,000 
units, which was 3-2 per cent more than in 
1946 and more than a sixfold increase over the 
twenty-one years of the Board’s existence. 
The maximum demand which was actually 
met by the Grid during 1947 occurred on 
January 29th and amounted to 9,271,000kW, 
as compared with 9,154,000kW in the previous 
year. The estimated potential demand was 
11,068,000kW and occurred on January 31st, 
but on that date the plant out of commission 
was 15-6 per cent and consequently only 
9,060,000kW could be carried. 

During the working days in January, break- 
downs, overhaul, unsuitable fuel, &c., caused 
a loss of an average of 14-8 per cent of the 
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total capacity installed, the corresponding 
figures for January, 1946, and January, 1945, 
being 16-3 and_i6-9 per cent, respectively. 
The load factor on the Grid system, based on 
the demand actually met, rose from 47 per 
cent in 1946 to 47-2 per cent (provisional) 
in 1947. 


RESEARCH AND DEVELOPMENT 


In its report the Board refers again to the 
close attention given to experimental work 
relating to gas turbines. Because gas turbo- 
generators would have an immediate value 
for meeting peak load conditions and because 
there would, in addition, be the possibility 
of future improvements in thermal efficiency 
and other economies, the Board has accordingly 
made arrangements for the installation of two 
experimental 15,000kW gas turbine sets— 
one in the Dunston Generating Station of the 
North Eastern Electric Supply Company and 
another in the Trafford Generating Station 
of the Stretford and District Electricity Board. 
Maintaining its interest in district heating, 
the Board issued a direction in 1947 for two 
1350-kW back-pressure sets to be installed in 

‘the London Power Company’s Battersea gener- 
ating station, for use primarily in a district 
heating scheme. At the same time the Board 
continued to study closely proposals for the 
application of atomic energy to the generation 
of electricity. 

The- report indicates that protective gear 
was the subject of important progress. On the 
operational side of the Grid system there were, 
during the year, 925 faults, of which 95 per 
cent were correctly cleared. This is the 
best protective gear performance yet recorded, 
the corresponding figure for 1946 being 92-6 
per cent. It is stated that new designs of 
protective gear, having passed the develop- 
ment stage are now being applied to new gene- 
rating plant and transmission equipment. 
A common characteristic of these designs is 
an extremely rapid operating time, which 
ensures that all kinds of fault are cleared with 
the minimum disturbance to the system and 
damage to the plant. Two of the new designs 
which can be applied to transmission lines, 
operate by comparing the phase positions of 
the a.c. waves at the two ends of the line. 
A fault on the line results in a change in the 
relative phase positions. This change is 
detected by the equipment, which, within 
0-05 sec. actuates the relay operating the 
circuit breakers. 





The Scientist in Industry* 
By Sir EDWARD APPLETON 


Ir always seems to me convenient to think 
of the pattern of scientific research effort in 
this country as being shaped like a triangle, 
with University science at one corner, Govern- 
ment science at another, and Industrial science 
at the third. The advantage of this method 
of portrayal is that it is seen that each corner 
is linked to the other two by way of the con- 
necting sides. For it is absolutely vital that 
there should be no segregation—no isolation 
—of research effort. Each corner of research 
is vitally dependent for stimulus and assistance 
on the other two. 

Now we look mainly to our University cor- 
ner for fundamental scientific research. In 
this case the worker seeks a deeper insight into 
natural phenomena. Under such conditions 
a man is free to explore whatever by-ways may 
appear attractive and fruitful. Here the only 
discipline is that of science itself. 

In the other two corners, of Government 
science and Industrial science, the bias is 
definitely on the side of applications, so that 
the scientific worker is subject to the further 
discipline of having to follow specified objec- 
tives, wide though these may be. He employs 
the same methods and approaches his problems 
in the same way as his University colleagues, 





* Abstract of speech delivered at a meeting of the 
Federation of British Industries at the Royal Institution 
in honour of two 1947 Nobel Prize Winners, Sir Edward 
Appleton and Sir Robert Robinson. 
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but the fields he can enter and explore must of 
necessity be restricted by the interests of the 
organisation he serves. I would say, however, 
without any hesitation that in both Govern- 
ment and Industrial laboratories, the more 
liberally these restrictions are interpreted, the 
better will be the scientific health of the men 
who work in them. 


SCIENCE AND MANAGEMENT 


One of the main reasons which makes the 
proper use of science in industry a managerial 
problem lies in the rapid rate of scientific 
progress. Scientific knowledge is growing with 
amazing speed and the opportunities for apply- 
ing it are so enormous and so varied that it is 
essential to be selective. No firm, not even 
the largest, could hope to carry through success- 
fully to the production stage all the ideas which 
seem to be feasible and attractive. Selection 
involves many problems, the solution of which 
depends on other factors besides purely scien- 
tific ones. There is the question of develop- 
ment costs. Then there are production diffi- 
culties to be overcome; the question of fresh 
capital expenditure and whether the probable 
market for a new product will be sufficient to 
cover development and other costs in a reason- 
able time. Apart from such financial considera- 
tions, there are, at present, the questions of 
whether the necessary manpower for develop- 
ment is available and whether new equip- 
ment, which may be necessary, can be obtained. 
All these problems affect individual firms 
differently according to their size, according 
to the type of industry to which they belong 
and the special skill they command. It is, 
therefore, impossible to generalise except to 
say that, in any firm, the various branches 
concerned will approach these problems dif- 
ferently. A research department, for example, 
may regard the possibility of solving them far 
more optimistically than a more cautiously- 
minded engineering department. A ‘research 
department may even be more optimistic than 
the most exuberant sales department. The 
only solution is for management itself to hear 
the evidence and to make up its own mind on 
the facts presented. That was the way in which 
similar problems were solved in this country in 
the war. The decision, as you know, whether a 
new weapon was to be developed was made 
by the General Staffs, acting alone or together, 
after having been put in possession of the full 
information from the scientists on the tech- 
nical possibilities of a new idea, and from other 
authorities on the production difficulties in- 
volved and their possible effect on other supplies. 
Finally, the General Staff took into account, 
before coming to a decision, the training effort 
required to get the new weapon successfully 
introduced into the Services. It is true that 
financial considerations then seldom arose and 
for this, and other reasons, conditions are 
obviously different in war and peace. Never- 
theless, it is undoubtedly true that our success 
in the war depended largely on the mutual 
understanding which grew up between the 
General Staff, the scientists, and the produc- 
tion men. In peace we need this same sense 
of partnership developed between manage- 
ment, science and the other branches of indus- 
try, including, of course, labour. 


SIMPLIFICATION OF MANAGERIAL DECISION 


Just as we ask from management a sympa- 
thetic understanding of the scientist’s approach 
to his own work, so we must ask the scientist 
to make his own contribution to the simpli- 
fication of managerial decision. I have more 
than once said that, as I see it, the mission 
of the stientist is not only to add to natural 
knowledge but also to interpret his results to 
his fellow men. For the second purpose the 
scientist has to be articulate in the right way. 
Taking the special case of the scientist in 
industry, he must be able to expound the results 
of his work to management without clouding 
them in a framework of abstruse scientific 
phraseology. I grant you that it is by way of 
a framework of scientific phraseology and 
imagery that his work has taken shape in his 
own thoughts, but it is the final result and its 
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practical significance that are of real concern 
to management as a basis for executive action. 


OPERATIONAL RESEARCH 

Now the standpoint of the modern scientist’s 
approach to an industrial problem is usually 
that there is probably a better way of doing 
most things. Don’t forget that the scientist 
is familiar with novelty. He is brought up 
to interfere continually with Nature. The 
question to be settled is whether the new method 
is worth while industrially. In the past, it is 
the way in which such questions have often 
been settled that has.led to feelings of dissatis- 
faction and frustration among scientists work- 
ing in industry—not so much because the 
answers have sometimes been given against 
them—for most scientists are usually quite 
reasonable people—but because they have 
felt that the answers have not always been 
based on ascertained facts, so much as upon 
prejudice and hunches. Towards the end of 
the war the questions I have in mind were 
those which were settled by what was called 
Operational Research. 

Now studies of this kind are by no means 
new in industry, but I fancy that in industry 
such investigations have hitherto been carried 
out by technologists, and it has been unusual 
for scientists to leave their laboratories to 
take part in them. Be that as it may, and by 
all means let us admit that operational research 
may well be a new name for an old subject ; 
nevertheless, there is no doubt that the dis- 
cussions which have recently taken place on 
the use of operational research methods in 
industry have shown that there is a very wide 
field for their expansion. Operational research 
in industry—I wish someone would invent a 
better title for it—I take as meaning the appli- 
cation of scientific methods to estimate quan- 
titatively the effect of changes in all kinds of 
factors which may influence industrial effi- 
ciency—so as to provide reliable data on which 
executive decisions can be taken. In other 
words it is the arithmetic of what happens 
when we make a change—and when we don’t. 
These methods can be applied to the study 
of a whole industry or to the operations of a 
particular firm. A number of these studies, 
so far made, have been carried out by the 
Research Associations who for many reasons 
are admirably fitted for the task. They have 
brought out very clearly some remarkable 
differences in productivity of apparently similar 
firms engaged in the same branch of industry, 
and what is more important have shown the 
causes of these differences. In our own D.S.I.R. 
stations we have used operational research 
methods on such problems as the study of 
the traffic carried by different roads and how 
the distribution of different types of traffic 
over the road affects the wear of the surface. 
We are employing similar methods in the studv 
of the problems of road safety. In building 
research we have used operational research 
methods in studying bricklaying. But our 
most important single investigation in this 
field is into the problem of finding the most 
economical method of warming a house. 

I believe operational research methods can 
be of particular value at the present time 
because they provide one method by which 
science can contribute effectively to the pres- 
sing problems of national productivity. A 
great deal of work which is now in the labora- 
tory stage can have little real effect on produc- 
tion for at least two years and probably longer. 
The results of operational research can often, 
however, be applied without any such delay. 


THe SCIENTIST IN INDUSTRY 

What matters most in any scientific activity, 
in industry or elsewhere, is not so much money 
and equipment, but men and _leadership— 
above all, leadership which understands men 
—and can make all the members of a research 
team feel essential ; leadership which ensures 
that the joys of success and the disappoint- 
ments, which are bound to come some time 
or other, are shared by all, In the past we 
in Britain, have always produced such leaders 
—men with ideas and inspiration. From what 
I know of the younger scientific generation, 
I rather think we shall go on being able to 
do so. 
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A Laboratory Heat Pump 


E were recently invited by the British 

Electrical and Allied Industries Research 
Association te visit the Perivale laboratories 
to see a heat pump which has been installed 
for investigating the performance of a small 
unit under controlied conditions. The principle 
upon which a heat pump works is generally 
familiar. Briefly it is a refrigerating plant 
operated in a manner which enables heat at 
a low temperature to be extracted from a 
readily available source and finally transferred 
to another medium at a higher temperature 
level. The heat value of the power expended 
in such a p is considerably less than 
the heat ultimately made available. 

A number of commercial heat pumps have 
been working for some time both in the United 
States and in Switzerland, and our readers 
will remember the interesting plant installed 
a few years ago at Norwich by the city electrical 
engineer, Mr. J. A. Sumner, which was described 
in our issue of August 31, 1945. 

Much of the equipment in the Perivale 
laboratory was originally installed in a German 
submarine, where it was used for air-condition- 
ing purposes, and as a heat pump when the 
submarine surfaced. Its small size makes this 
plant particularly suitable for experimental 
purposes, as its consumption does not impose 


an undue load on the power resources of the - 


laboratory. In the photograph we reproduce 
can be seen the present arrangement of the 
plant and the drawing shows the schematic 
lay-out. 

The equipment has been installed in a 
building erected directly over a 20,000-gallon 
static water tank, the contents of which provide 
a convenient and suitable source of “ low- 
grade’ heat for the plant. As at present 
arranged the plant is designed to heat the water 
for the radiators of the laboratory heating 
system. 

The plant consists of three 4-kW units working 
in parallel, one of which is shown in the 
diagram. Each unit consists of a rotary water 


pressure switches are installed in the equipment 
to cut out the driving motors if the pressure 
in the system rises to a dangerous level. 

Water from the static tank is pumped over 
the coils of the evaporator and, with a set rate 
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the latent heat of condensation is abstracted 
from it at its relatively high temperature and 
the radiator water is heated. 

From the condenser the liquid Freon, still 
at a high pressure, passes via a container, a 
dryer and a heat exchanger into an expansion 
valve. In the heat exchanger heat remaining in 
the liquid serves to give a small degree of 
preheat to the low-pressure vapour on its way 
from the evaporator to the compressor. In 
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SCHEMATIC LAYOUT OF HEAT PUMP 


of flow of 13 gallons per minute, it undergoes 
a temperature drop of 2 deg. Fah. The heat 
from the circulating water transforms the 
Freon liquid in the coils into a low-pressure 
vapour which passes into the compressor. The 
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HEAT PUMP 


pump and a compressor driven by a d.c. 
motor, an evaporator, a condenser and an 
expansion valve. The working fluid used in the 
system is Freon “12,” which boils at — 21-7 deg. 
Fah. under atmospheric pressure. A maximum 
working pressure of 180lb per square inch 
now being used gives a condensing temperature 
of 130 deg. Fah. to the working fluid. Over- 


INSTALLATION 


pressure of the vapour is raised several atmo- 
spheres in the compressor, and its temperature 
increases proportionately. On leaving the 
compressor the vapour, now at a high pressure, 
passes into the coils of a condenser, which 
are surrounded by water circulating in the 
radiator heating system of the laboratory. 
As the vapour again condenses into liquid form 


the expansion valve the pressure is [reduced 
and, as a cool, low-pressure liquid, the Freon 
passes on into the evaporator, where its working 
cycle begins again. 

In the photograph we reproduce the three 
sets of motor-driven water pumps and com- 
pressors with their evaporators can be seen in 
the background, and in the left foreground 
are the condensers. Below the control valves 
in front of the condensers are the three expan- 
sion valves, and on the floor below is the heat 
exchanger. A comprehensive arrangement of 
thermocouples which has been installed at 
every important point throughout the system 
assists in maintaining close control and the 
recording of all conditions during working. 

By reversing the direction of flow of the 
working fluid the plant may be used as an air- 
conditioning plant. 

We were informed that the main object of 
the tests at present envisaged is to provide 
data on the performance of heat pumps under 
controlled conditions, with special reference 
to their use in this country. In addition to 
large volumes of .water there are other suitable 
sources of low-grade heat such as atmospheric 
air and, possibly, the earth itself. As soon as 
time and equipment are available the plant will 
be adapted for using other heat sources in an 
attempt to evaluate their potentiality for 
various types of heat pump duty. 


a ed 


Interchange of Locomotives 


An exchange of locomotives between the 
regions of the British Railways is being arranged 
to start on Monday, April 19th, in order to 
obtain information on which to base plans for 
future standardisation. The locomotives to 
be exchanged will be express passenger, mixed 
traffic and freight engines. These engines will 
be worked in the normal services over selected 
routes. Dynamometer cars, in which speeds 
and other essential data are recorded, will be 
attached to these trains, which will be made up 
to agreed weights so as to afford comparative 
information. The locomotives will all use the 

















March 26, 1948 


same grade of coal when working on the same 
test, and the engines will be manned by the 
enginemen who normally work them in their 
home region. 

The tests will spread over a period of about 
four months. The express passenger locomotive 
tests will be completed in about nine weeks. 
The mixed traffic locomotive tests will start 
in the fifth week and extend until the twelfth 
week. These tests, it is hoped, will provide all 
necessary information to enable the locomotive 
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and universities, as well as in factories. A 
vote of thanks for his address and a tribute 
to Sir Robert’s work were expressed by Sir 
Wallace Akers, Director of Research of Imperial 
Chemical Industries, Ltd., after which Sir 
Edward Appleton delivered an address on 
“The Scientist in Industry.” Extracts from 
this address are printed on page 311 of this 
issue. Sir William Larke, chairman of the 
F.B.I. Industrial Research Committee, voiced 
the thanks of the meeting to Sir Edward. 
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engineers of British Railways to decide on the 
most satisfactory and economical features of 
the locomotives for the various purposes for 
which they are required. The results of these 
tests should enable a very considerable reduc- 
tion to be made in the number of types built 
in future, with substantial consequent economy. 

Selected classes of locomotives, and the 
routes over which they will work are shown 
in the table above. 


—— 


F.B.I. Tribute to Nobel Prize 
Winners 

A MEETING, arranged by the Federation of 
British Industries, was held in the hall of the 
Royal Institution, Albemarle Street, London, 
on Friday afternoon last, to pay tribute to 
the two 1947 Nobel Prize winners, Sir Robert 
Robinson and Sir Edward Appleton. Sir 
Robert, who is President of the Royal Society, 
was awarded the 1947 Nobel Prize in Chemistry, 
and Sir Edward, who is Secretary of the Depart- 
ment of Scientific and Industrial Research, was 
the recipient last year of the Nobel Prize in 
Physics. 

Sir Frederick Bain, President of the Federa- 
tion of British Industries, occupied the chair 
at the meeting, and in his opening remarks 
said that the occasion had a special significance. 
Since 1901 this country had had thirty-six 
Nobel Prize Awards in the five different cate- 
gories, but not since 1904, when Sir William 
Ramsay and Lord Rayleigh were awarded 
them, had the prizes for chemistry and physics 
come to this country undivided and undisputed. 
Sir Frederick said that he had had the honour 
of working intimately with Sir Robert Robinson 
and Sir Edward Appleton, both of them great 
scientists and “ effective men of affairs,’’ and 
he had learned how the scientist and the indus- 
trialist could work together for a common 
objective. He would be a foolish man, Sir 
Frederick concluded, who minimised the impor- 
tamce and standing of scientists in this country, 
the pride with which industry regarded the 
great British scientists, and the certainty of 
complete and thorough co-operation in face of 
any emergency. 

Sir Robert Robinson then spoke on “ The 
Scope of Organic Chemistry,” saying, in the 
course of his address, that the progress of indus- 
try was very dependent on progress in 
organic chemistry. Fundamental research 
was the life-blood of industry, and a 
balanced programme must contemplate 
parallel acceleration of the tempo in schools 






Thanks to the chairman, expressed by Sir 
Henry Tizard, chairman of the Scientific 
Advisory and Industrial Productivity Com- 
mittees, concluded the p ings. 

On Friday evening last, the two Nobel Prize 
winners were the Guests of Honour at a dinner 
given by the Federation of British Industries 
at the Mayfair Hotel, London. The company 
present numbered more than 300 and 
included many distinguished representatives 
of science, industry and politics. Sir 
Frederick Bain presided, and following the 
Loyal Toast, the Prime Minister, the Right 
Hon. C. R. Attlee, proposed “‘ The Nobel Prize 
Winners of 1947.’’ The Prime Minister said 
that Sir Robert Robinson and Sir Edward- 
Appleton had made contributions of out- 
standing importance both in fundamental 
research and in the application of science to 
the needs of the community. He felt that 
industrialists appreciated more than ever 
that although quick returns could not be 
expected, fundamental research did lead to 
results which had their effect upon production. 
The award of Nobel Prizes to two great British 
scientists showed that it was recognised that, 
in the field of science, this country was in 
the front rank. The toast was warmly sup- 
ported by the Right Hon. Sir John Anderson, 
F.R.S., M.P., after which response was made 
by Sir Robert Robinson and Sir Edward Apple- 
ton. The toast of “ British Industry ” was then 
proposed by Mr. H. V. Tewson, General Secre- 
tary of the Trades Union Congress, and was 
acknowledged, on behalf of the Federation of 
British Industries, by the President, Sir 
Frederick Bain. 


——_————_ 
. 


MopERN APPLICATIONS OF Liquip FUvELS.— 
The Institute of Petroleum and the Institute 
of Fuel are to hold a joint conference on “‘ Modern 
Applications of Liquid Fuels,” at Birmingham 
University, from September 21st to 23rd next, 
together with an exhibition of items related to the 
subjects on the programme. The general scope of 
the conference will be indicated in an opening address 
on “The Place of Liquid Fuel in the British 
Economy.” Separate sessions, each of 24 hours, 
will then be devoted to the following subjects : 
diesel engines for power generation and railway 
traction, oil for gas-making, gas turbines for land 
and marine power purposes, agricultural drying 
processes, fuel oil in the steel, metal, glass and 
ceramic industries, and there will also be an evening 
lecture on ‘Domestic Heating.” Full details 
will shortly be circulated to members of both 
Institutes, and enquiries, which will be welcomed 
from others interested, should be addressed to the 
Secretary, The Institute of Fuel, 18, Devonshire 
Street, W.1. 
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Tubular Air Heaters of Welded 
Construction* 


No. II 
(Continued from page 291, March 19th) 


At this stage the assemblies of the separate 
units were commenced. In this connection 
attention is drawn to the undernoted :— 


Central Unit 3.—(A) Fig. 10 illustrates the 
central division plate of unit 3 near com- 
pletion. 

(B) In assembling the central unit 3 a 
temporary flat bar was bolted to the flanges to 





Fic. 8—Units92, 3, and 4 after}Removal of Temporary 
Tubes 


secure the bottom of this section as shown 
in Fig. 3. 

(C) Three temporary 3in by }in flats were 
tacked edgewise inside each front and back 
plate to locate the central division plate of 
unit 3. 

(D) Where smail undulations existed in the 





Fic. 9—Units Assembled Prior to Tubing and Fitting 
of Dampers 


front and back plates these were corrected by 
the use of fixtures shown in Fig. 6B. 

Tube Units 2 and 4.—(E) After the five dia- 
phragm plates had been slipped into position 
in each tube unit, they were bolted to their 
respective flats. Six tubes were then inserted 
in each unit to ensure alignment, followed by 

* This paper was entered by Messrs. A. N. Clark, 
James Loughray and W. Denovan Garrick, members of 
the staff of Yarrow and Co., Ltd., Glasgow, in the recent 
worldwide competition organised by the James F. 
Lincoln Arc Welding Foundation. It gained a 2000 
dollars award, the highest made to any British entry, 
and is reproduced here in full. 
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the stay bars, which were continuously welded 
to tube plates and diaphragms. 

Fig. 8 shows the units 2, 3 and 4 after the 
removal of the temporary tubes. 

Top Channels, Unit 6.—(F) Unit 6 was com- 
pleted by continuously welding a jin plate 


THE ENGINEER 


(5) The resistance process thickened the tube 
slightly at the weld, but this effect was mini- 
mised, as only the edges were heated. The 
small welding flash was removed from both the 
inside and outside of the tube. 

(6) The welded tube was passed through the 





Fic. 10—Central Division Plate of Unit 3 Near Completion 


inside the bosom of each channel member so as 
to form a box end. 

Fig. 9 shows the air heater units assembled 
prior to tubing and fitting of dampers. 


ELECTRICALLY WELDED TUBES 


All tubes were semi-bright electrically welded, 
2#in external diameter by 14-gauge (0-08in). 
These tubes were produced from flat hot-rolled 
pickled steel strip by a process involving the 
following eight stages :— 

(1) The surface of the strip was cleaned on 
both sides and inspected. 

(2) The strip was fed through rotating cutters 
to ensure accurate width and square edges. 

(3) The strip was run through a series of rolls 
of varying contour, which shaped the strip into 
a close-jointed tube. 

(4) The tube then passed directly under a 
pair of copper discs, which acted as electrodes, 
each disc making contact with the surface of 
the tube on either side of the seam. The lower 
half of the tube was supported by a pair of steel 
rolls, which also exerted pressure on the sides 
‘of the tube at the instant of welding and forced 
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Fic. 11— Welding of Tube Seam 


the edges of the seam together. No filler metal 
was added, thus obviating the possibility of the 
introduction of steel having a different chemical 
analysis. Heat for welding was generated by 
the resistance of the joint to the flow of an 
electrical current of relatively high amperage. 
This stage is illustrated in Fig. 11. 


finishing rolls, which straightened and accu- 
rately sized the tube. 

(7) The tube was cut to length. 

(8) The finished tube was inspected and 
tested. 


Fittinc oF TUBES 


Units 2 and 4 were tubed while lying on the 
assembly block in the position shown on Fig. 3. 
The tubes were expanded into top and bottom 
tube plates by means of a parallel three-roller 
expander. A temporary washer was slipped 
over the tube projection to maintain the 
circularity of the tube end during the expand- 
ing. No difficulty was experienced in expanding 
the welded tubes satisfactorily. 

An alternative method for securing the tubes 
to the tube plate is outlined later in this paper. 


Am By-pass DAMPERS 
Two identical dampers were fitted in each air 
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Fic. 12—Damyper Details 


8. EARLIER DESIGN — 
@ 


heater to permit the incoming air to by-pass 
a proportion of the heating surface. 

These dampers were of the butterfly type. 
Each consisted of tin plates plug welded to a 
2%in external diameter tube, the ends of which 
were fitted with a 2in. diameter solid steel 
spindle. The ends of the damper were filled in 
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with fin plate so as to complete a light, strong 
box section. The dampers are shown in the left 
for eground of Fig. 3 and also in Fig. 12A. 


SUPPORTING BRACKETS 


To transfer the dead load of the air heater to 
the supporting steelwork six brackets were 
attached to the vertical stiffeners on the front 
and back of the tube units. These brackets 
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Fic. 13—Lxternal Insulation 


were made portable to facilitate transport to 
and erection on site; the brackets are shown 
on Figs. 8and 9. The total weight of each air 
heater, excluding insulation, was 20-5 tons, of 
which 12-6 tons represented the tubes. 


PREPARATION FOR INSULATION 
The small cleats previously mentioned were 
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Fic. 14—Typical Sections not Adopted 


welded at about 18in square pitch all over the 
external surfaces of the air heater. These and 
the external stiffeners were drilled before 
welding with }in diameter holes, so as to pro 
vide an easy means of attaching the wire 
netting required to secure the insulation. ‘The 
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disposition of the eleats is shown on Fig. 9 
and their detail on Fig. 13A. 


Earuier Design 


Figs. 12B, 13B and 14 have been included to 
show typical details of a similar air heater, but 
of earlier design, embodying riveted/bolted 
construction. 

Attention is drawn to the following :— 

(1) The damper design on Fig. 12B is 
uneconomical in material, labour and air 
pressure. The welded design adopted as shown 
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FIG, 15—Materi | Coste 


in Fig. 12A showed a saving in weight of over 
15 per cent, an increase in rigidity and less 
resistance to air flow. 

(2) The design of insulation on Fig. 13B 
involves extra steel, which may be difficult 
to erect, as the securing bolts are liable to 
damage during transport. 

Heat losses are encouraged by providing 
external steel plates in metallic contact with 
the air heater plating. The design adopted as 
shown in Fig. 13A shows a saving in weight of 
over 13 per cent on the plate work .and eradi- 
cated the objections of the earlier design. 

(3) Angles shown on Fig. 14 adjoining the 
tubes required to be scalloped to clear the tubes. 

(4) Angle bars involve additional material 
and labour. The saving in weight due to the 
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Fic. 16—Labour Costs 


flat bars of the welded design was over 40 per 
cent of the total weight of the bar material. 

(5) The solid-drawn tubes involve substantial 
additional costs. 

(6) Smithwork is required on angle bars, such 
as those carrying the curved guide plates. 

Figs. 15, 16 and 17 show graphically the com- 
parative costs for the welded versus the riveted/ 
bolted design. 

Fig. 15 indicates the material costs, Fig. 16 the 
labour costs, while Fig. 17 has been included 
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to show material plus labour costs over a wide 
range of air heaters of similar design, but of 
varying heating surface. In all cases the 
graphs have been constructed on a fair com- 
parative basis and the savings due to the welded 
design have been fully realised in practice. 


NotTes ON ELECTRODE HOLDERS 


Prior to the introduction of the Lincoln 
Jackson completely insulated holder many 
difficulties were experienced, including over- 
heating of holders, the burning of the insulation 
around the conductor and arcing against the 
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Fic. 17—Labour plus Material Costs 


work, especially in confined spaces. The 
advent of the latest type of holder has per- 
mitted the satisfactory use of heavy-gauge 
electrodes requiring relatively high current 
without overheating or danger of electric shock 
to operators. 


Notes oN WELDING‘ LEADS 


The standard practice of welding leads 
developed after many years’ experience was 
employed on the welding of the air heaters. 
All leads were 50ft long with a standard plug 





FIG, 18—Welding Air Heater Tubes to Tube Plates 


at one end and a standard socket at the other. 
Each holder had an 8ft length cable fitted with 


a standard plug, By this standardisation each 


operator was given continuous use -of one 
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holder, the life of the holder was increased and 
the operators worked with a known predeter- 
mined amperage. 


A FurtTHER ADVANCE IN THE DESIGN 


The possibility of welding the air heater tubes 
to the tube plates in lieu of expanding the tube 
ends was fully explored. 

Fig. 18A shows @ section through an air 
heater tube welded to the tube plate. The pre- 
paration is given on Fig. 18B and the following 
table gives the procedure :— 


nS er a oe rere 
Length of deposit per 16finelectrode ...  18in 
MI dno red <a>. on am: ong oes) 

Are volts ... 20 
Electrode size ... 5/32in 


Fig. 18C shows an etched section through the 
finished weld. No difficulty was experienced 
with this further extension of the employment 
of welding, and experiments show that the 
thickness of tube plates could be reduced to 
fsin, against the #in required for the expanding 
method, thus reducing material and drilling 
costs. 


CONCLUSION 


The extreme simplicity of a properly designed 
welded job was fully borne out in this particular 
application. Only the minimum weight of steel 
was used, subject to the requirements of 
rigidity and strength. The processes outlined 
in this paper resulted in the production of 
sectional units fabricated to accurate dimen- 
sions and free from distortion. 

The work was completed without any of the 
noise inseparable from riveted construction and 
no smithwork was required. Losses of heat by 
radiation were reduced, resulting in -a more 
efficient heater and a cooler boiler room. 

These air heaters and the many others of 
varying size form only one small section of the 
many welding activities of this establishment: 
which includes the shipyard, engine shop, boiler 
shop and associated departments. Welding 
processes opened up new possibilities for- all 
departments of the works, and the scientific 
exploitation: of welding is now an essential 
feature on all production. 

The authors are indebted to Sir Harold 
Yarrow, Bart., C.B.E., for permission to publish 
the information contained in this paper. 





Catalogues 


Joun Duepmt anv Co., Ltd., Hazel Grove, near 
Stockport.—Catalogue of movable, focusing, self- 
sustaining fittings. 

JOHNSON AND Pures, Ltd., Charlton, S.E.7.— 
Fourth edition of the Johnson and Phillips “ Switch- 
gear Book,” by R. T. Lythall. Price 25s. 

J. H. Fenner anv Co., Ltd., Beck Lane Mills, Heck- 
mond wike, Yorkshire.—Booklet describing power trans- 
mission by vee belt drives in textile mills. 

PaRKINSON AND Cowan (Gas METERS), Ltd., Cottage 
Lane, City Road, E.C.1.—Catalogues describing gas- 
heated tunnel units for infra-red radiation. 

CuurcHitt Macurne Toot Company, Ltd., Broad- 
heath, Manchester.—Booklets on the Churchill internal 
cylinder grinding machines and roll grinding. 

W. J. Mepprxes, Ltd., Kingsby Works, Ipswich 
Road, Slough, Bucks.—Catalogue describing the range of 
‘“* Pacera ”’ drilling machines and equipment. 

ARMAND Dotry AnD Co. (ApEcO), Ltd., Adeco House, 
25, Hyde Park Gate, S.W.7.—Illustrated folder describing 
the “‘ Multico ” portable motorised circular saws. 

GeorcE Kent, Ltd., Luton, Bedfordshire.—Catalogue 
describing Kent ring balance recorders and transmitters 
for the measurement of low-pressure air and gas. 

Davis, Wynn AND ANDREWS, Ltd., Wellington Road, 
Cheltenham.—Folder illustrating and describing the 
Anson pocket vibrometer and revolution indicator. 

Anti-ATrRITION Metat Company, Ltd., Woodlands 
Park Works, Maidenhead, Berks.—Booklet entitled 
‘Some Notes on Bearing Loads and Lubrication.” 

Puiies Evecteicat, Ltd., Century House, Shaftes- 
bury Avenue, W.C.2.—Lighting publication A.161, 
describing Philips sodium industrial lighting fittings. 

SuUPERHEATER Company, Ltd., Trafford Park, Man- 
chester.—Illustrated catalogues dealing with super- 
heaters for marine boilers and superheaters for loco- 
motives. 

Grimston Exectric Toots, Ltd., Progress Way, 
Purley Way, Croydon.—Catalogue illustrating and 


describing Grimston Electriska all-geared lin drilling 
machines. 

A. A. Jones anp Sureman, Ltd., Narborough Road 
South, P.O. Box 87, Leicester.—Brochure illustrating 
and des¢ribing new range of automatic drilling and 
tapping machines. : 
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Industrial and Labour Notes 


Employment and Unemployment 

The Ministry of Labour’s latest 
monthly report on the employment situation 
in Great Britain shows that the total working 
population declined by 7000 men and 7000 
women during January and at the end of that 
month was 20,409,000. In the middle of 1939, 
the total working population of the country 
was 19,750,000. 

The total number in civil employment 
changed relatively little during January, an 
increase of 11,000 men being offset by a fall 
of 7000 women. At the end of the month it 
is estimated that there were 18,891,000 people 
engaged in civilian work of all kinds. The 
report mentions that there was a reduction 
during January of 21,000 men in the number 
employed in building and civil engineering, 
but that employment, both of men and women, 
increased in certain consumer services. Man- 
power in the mining and quarrying industries 
also increased by 3000 and in transport and 
shipping by 3000. In the manufacturing 
industries employment rose by 21,000 during 
January, and at the end of the month the total 
was 6,922,000, of whom 1,960,000 were en- 
gaged in manufacturing for export. 

Another matter to which attention is drawn 
in the report is that the number of foreign 
workers—including ex-prisoners of war given 
civilian status—placed in employment in this 
country increased in January by 10,500. 
This increase brought the total number of 
foreign workers found employment under 
various post-war schemes to over 108,000. 
The number of persons of all kinds placed in 
employment through employment exchanges 
during the four weeks ended January 21st 
was 321,000, compared with 290,000 in the 
period ended December 24th. Of the January 
placings, 37,500, or about 12 per cent, were in 
vacancies accorded first preference under the 
Control of Engagement Order. 

The latest available statistics of unemploy- 
ment relate to February 16th, on which date 
there were 315,366 insured ms on the 
registers, compared with 318,247 a month 
earlier. The February total included 231,313 
men between the ages of 18 and 64. It also 
included 9161 ex-Service personnel, who had 
not taken up any employment since demobili- 
sation, and 38,423 married women, many of 
whom have probably left industry. In addi- 
tion, there were 12,738 uninsured persons on 
the unemployment registers on February 16th. 


Industrial Relations in the Motor Industry 
The directors of Vauxhall Motors, 
Ltd., in publishing the annual accounts, have 
followed their last year’s practice and have 
attached to the balance sheet a full report on 
the company’s experiences during the year, 
together with some comments and some obser- 
vations on the future. One section of this 
report is headed ‘‘ Employee Relations,” and 
in it the opinion is expressed that the co- 
operation and enthusiasm of a company’s 
employees are among its greatest assets, and 
must be protected and developed by the pro- 
vision of good wages, good working conditions, 
fair treatment, and the best tools and organisa- 
tion for the job on hand. On the other hand, 
it is pointed out, it is equally true that an 
employee’s greatest economic asset is his job 
in a strong, successful and progressive com- 
pany. He also has a responsibility to the com- 
pany, to himself, and to the community to 
protect that job by making the best use of the 
investments provided in the way of tools and 
equipment. 

The report goes on to say that about 50 
per cent of the company’s workpeople are 
paid by results under an output bonus plan, 
with a guaranteed minimum wage. It is 


stated that they are achieving a fine rate of 
output and are earning good bonuses. “In 
these days of queries about productivity 





and comparisons with pre-war years,” the 
report continues, “it will be of interest to 
know that—in cases where a direct comparison 
can be made—the productivity of our work- 
people per hour is some 15 per cent greater 
than before the war.’’ A grading scheme is in 
operation under which every employee is 
graded according to his ability and given the 
opportunity to qualify for the higher grades 
in his particular trade. Rates of pay for 
every grade are set out in a grading booklet, 
and the report records that the average weekly 
wage of an adult male worker in the Vauxhall 
organisation is to-day about 110 per cent higher 
than pre-war for a working week which is now 
shorter by four hours. 


The Coal Situation 

Speaking at a Press conference in 
London, on Thursday of last week, Lord 
Hyndley, chairman of the National Coal Board, 
said that to achieve the year’s output target 
of 200,000,000 tons of deep-mined coal meant 
producing nearly 14,000,000 tons more than 
in the fifty-two weeks of 1947. At present, 
the miners were just about on the target, with 


- a total output of 39,485,900 tons of deep- 


mined coal for the first ten weeks of the year. 
That represented a weekly average of 3,948,590 
tons, which, if maintained for fifty-two weeks, 
would give 205,326,680 tons for the year. 
As, however, the miners now had a week’s 
paid holiday and six statutory holidays, 
Lord Hyndley pointed out that fifty weeks were 
worked, and that meant that the weekly average 
output must be maintained at 4,000,000 tons. 

That average output, Lord Hyndley empha- 
sised, could only be maintained if the agreement 
to work extra hours was extended at least until 
the end of next winter. He was glad that the 
miners’ leaders had agreed to that, and would, 
he felt sure, get the consent of the men at a dele- 
gate conference of the National Union of Mine- 
workers on April 2nd. Even with extra hours, 
however, the achievement of the production 
goal depended on a further increase in output 
per manshift and a further decline in the rate 
of absenteeism. In both cases, Lord Hyndley 
stated, the tendency was in the right direction. 
Output per manshift had so far averaged 1-11 
tons overall and 2-92 tons at the coal face, com- 
pared with 1-06 tons and 2-79 tons, respectively 
last year, and absenteeism had averaged 11-51 
per cent for this year, compared with 17-09 
per cent in the corresponding period of last 
year, which was, of course, before the intro- 
duction of the five-day week. 

Lord Hyndley mentioned also that another 
good sign had been the decline in the loss of 
coal output attributable to accidents and 
breakdowns, which this year had amounted to 
144,000 tons, compared with 229,000 tons in 
the equivalent period of 1947. This, he thought, 
reflected the improvement in equipment which 
it had been possible to effect, and greater 
efficiency all round on the part of both manage- 
ment and men. At the same time, it was 
regrettable that the output lost through stop- 
pages and disputes—231,000. tons in the first 
nine weeks of this year as against 90,000 
tons in the corresponding period of 1947— 
had not shown a corresponding fall. There 
had been, Lord Hyndley declared, far too many 
quite unjustified interruptions of production 
by some of the men, in complete disregard 
of their leaders’ advice and the national 
emergency. Conciliation machinery — existed 
for. securing a fair settlement of every kind 
of dispute, and he felt certain that the majority 
of the men, in view of what was at stake, were 
as opposed to unofficial stoppages as were the 
Coal Board and the union. 


Manpower in the Coal Mines 
Part of the statement by Lord 


Hyndley, referred to in the preceding note, 
surveyed the manpower position of the coal 


mining industry. To reach the manpower 
target of 750,000 by the end of the year, Lord 
Hyndley said that there must be a net gain of 
32,000 men and boys. 

Assuming that wastage would continue at 
round about the level of the last twelve months 
or so, i.e., 70,000 a year, Lord Hyndley stated 
that it would be necessary to get 102,000 more 
men and boys into the industry in 1948. Last 
year there was a net gain of 26,000, and this 
year there were two favourable factors which 
were not present then: first, boys would again 
be leaving school at Easter after a twelve- 
month period without any school-leavers ; and, 
secondly, the Ministry of Labour had guaran- 
teed to provide 30,000 European voluntary 
workers for mining. From those two sources it 
ought to be possible to make good the inevitable 
fall in the number of ex miners returning to the 
industry, which, Lord Hyndley commented, 
remained astonishingly high, but which could 
not stay at its present average of nearly 700 a 
week for very much longer. Lord Hyndley did 
not think there was any need to be alarmed 
that the present rate of recruitment of 1770 
a week was slightly below the target of 1900 
needed. 

Another point on which Lord Hyndley com- 
mented specially was that about 67 per cent 
of this year’s recruits were between the ages of 
eighteen and thirty-six, and if that trend con- 
tinued, the high age level of the industry would 
begin to fall. He said also that a total of 35,123 
passed through all training centres last year. 
The Coal Board had four adult residential train- 
ing centres and eighty-one group training 
centres, including two juvenile residential 
centres and fourteen juvenile and sixty-five 
juvenile-adult non-residential centres. During 
1947 less than 6 per cent of all adults failed to 
complete their training. 


British Overseas Trade 

The ‘‘ Accounts Relating to the Trade 
and Navigation of the United Kingdom,” which 
were published at the end of last week, show 
that the value of British goods exported in 
February was £112,919,296. This was about 
£6,600,000 below the January total, but was 
nevertheless higher than in any other month 
since 1920, and was approximately £6,000,000 
above the average for the fourth quarter of last 
year. There were only twenty-four working 
days in February, so that the daily rate of export 
was 6 per cent higher than in January. The 
volume of February exports is computed pro- 
visionally by the Board of Trade as being 121 
per cent of 1938, compared with 128 per cent in 
January and 117 per cent for the fourth quarter 
of 1947. Imports in February totalled 
£148,051,453, and apart from November were 
the lowest since last April, although the daily 
rate was higher than in any month since 
September. 

Exports during February were, in general, 
higher in value than in the concluding three 
months of 1947. A particularly outstanding 
increase was that for raw materials, the value of 
which was about £4,200,000, compared with a 
monthly average of £2,400,000 in the final 
quarter of last year. It is pointed out that 
much of the increase has been brought about 
by larger exports of coal. For the first time 
since July, 1946, coal exports in February 
reached a value of over £1,000,000,and amounted 
to 336,000 tons, compared with 64,000 tons in 
November, 1947. In 1938, coal exports 
averaged 2,988,019 tons a month. The quan- 
tity of iron and steel exported in February was, 
at 128,109 tons, the lowest in any month since 
the end of 1945 and was 17 per cent below the 
average for the fourth quarter of 1947. Taking 
the number of working days in February into 
account, the rate of export of most types of 
machinery was about the same as in January, 
and was slightly higher than the average for the 
fourth quarter of last year. 
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French Engineering News 
(From our French Oorrespondent) 


Electricité de France has issued a com- 
munique to the Press which states that a pro- 
gramme of re-equipment, which was started on 
the instructions of the Minister of Industrial 
Production last autumn, is now seriously held 
up by the reduction of credits for the first 
half of 1948 from 45 milliard francs to 
25,300,000,000 francs. Nine thousand workers 
have had to be discharged and the potential pro- 
duction of 2} milliard kWh has been delayed by 
about six months. Activity will have to be 
reduced by about 30 per cent. The communique 
asks urgently for an increase of at least 15 per 
cent in credits. 

* * 

The Marseilles Chamber of Commerce has 
adopted the conclusions of its Tool Commission 
concerning heating and ventilation installations 
in its banana depot. It has also adopted a 
proposal regarding the installation of seven 
6-ton Wellman cranes. Discussions are taking 
place concerning the construction and delivery 
of a 20-ton crane to equip dry docks. 

* * * 


Equipment credits for the first half of 1948 
give the following maximum expenditure for 
new construction which the nationalised enter- 
prises are authorised to pay. Figures are in 
millions of francs :—Electricité de France: 
hydro-electric equipment, thermal plants and 
transport, 23,100; distribution, 2300; total, 
25,400. Gaz de France: 1000. Electricité 
et Gaz d’Algérie, 1000. Charbonnages de 
France et Houilléres de bassins, general, 5100 ; 
new works and materials, 7700; dwellings and 
social work, 5200; coal industries, 5500; 
total, 23,500. P 

In the course of the debate on the credits 
it was pointed out that the 23 milliard 100 
million franes envisaged for hydro-electric 
and thermal plants would not be sufficient at 
present tariffs to pay the expenses of the first 
half year. It is claimed that the cost increases 
in January have not been taken into considera- 
tion, and that the minimum figure, below which 
it would be dangerous to go, demands a further 
3 milliard francs. 

* * * 

The main objects of a mission organised by 
the Loire basin mines to visit the Belgian coal- 
fields was to find out how the Belgians fight 
against sudden appearance of firedamp and to 
study the present mining methods. The 
mission comprised five mining engineers who 
visited eight Belgian mines. In working their 
mines, the Belgians use water injected into the 
coal under pressure; the roof is not affected 
and dust is effectively laid without the water 
content of the coal being notably increased. 
The report ends with a description of the 
organisation of the security service at the 
Beeringen mines, where coal cutters of the 
English or German type are used rather than 
the American variety. ' 

* * * 

During the first week in March, electricity 
consumption was appreciably reduced as a 
result of higher temperatures and also because 
of interruptions on the transport network in 
the North of France due to intense fog. The 
hydro-electric position is still unchanged, and 
imports diminished. News from Genissiat 
is very satisfactory. The first generator group 
(Schneider) has completed its tests and the 
second group (Alsthom), which started later, 
will finish tests shortly. Genissiat is now 
supplying current for the French electrical 
network, having started two months later than 
was envisaged last year. In the St. Etienne 
mining basin, an 8000-kW alternator at the 
St. Louis thermal plant, which feeds the St. 
Etienne mining group, has been destroyed by a 
short circuit. Several months will be required 
to repair the damage, the cost being estimated 


at almost 10 million francs. 
* * * 


A new company, the Energie Electrique du. 


Cameroun, has just been constituted with the 
object of undertaking all operations concerning 
production, transport and utilisation of electric 
power in the Cameroons, notably the equipment 
of a hydro-electric plant at Edea. 
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Notes and Memoranda 


Rail and Road 


Potann’s Rotuine Stock PRoGRAMME.—Accord- 
ing to a note issued by the Polish Embassy, Poland 
expects to produce during the present year 247 
passenger and goods locomotives, 400 narrow 
gauge locomotives, 11,000 goods wagons, 188 
passenger coaches, 500 tank wagons, 174 refri- 
gerated wagons, and 462 narrow-gauge wagons. 
The rolling stock industry’s programme includes 
also a considerable tonnage of locomotive and 
wagon components. 


Ravio Arps In Rattway OPERATION.—Railway 
radio equipment proved to be of considerable 
assistance on certain American lines after damage 
to telegraph lines, signals and general communica- 
tion facilities following a severe sleet storm early 
in January. Railway Age records that on the 
Chicago and North Western (which had 500 tele- 
graph poles down between Proviso, IIl., and Clinton, 
Iowa, a distance of 124 miles, disrupting signals 
and communications) eleven amateur radio stations 
in Illinois and Iowa, under the control of one 
emergency station, helped to keep trains moving 
and get important messages through, a task which, 
lacking those facilities, would have been extremely 
difficult. 


British MACHINE TOOLS FOR ARGENTINE STATE 
Rartways.—Among a number of machine tools 
recently shipped abroad for use in the workshops 
of the Argentine State Railways by Tangyes, Ltd., 
of Smethwick, Birmingham, were two 14in centres, 
double-axle roughing and finishing lathes and a 
12in axle-ending and centring lathe. Each rough- 
ing and finishing lathe is designed for rough- 
turning journals and wheel seats on rolling stock 
axle forgings and the finish turning and burnishing 
of the journals, both ends of the axle being machined 
simultaneously. Axles from 4ft 5in to 9ft long can 
be accommodated between the centres of the heavy 
loose headstocks at each end of the machine. The 
machine is primarily intended for turning axles 
up to 7in diameter and 7ft 6in long. The hollow 
spindle of the centrally disposed fast headstock 
has a bore of 13in diameter. The headstock driving 
shaft between the bed ways is driven by a 15 h.p. 
motor, through vee ropes and an eight-speed gear- 
box, which gives a range of turning speeds from 
10 to 90 r.p.m. The 12in axle-ending and centring 
lathe is of the double-ended type for facing and 
centring both ends of an axle forging simultaneously. 
In addition to the 15 h.p. motor driving the two 
fast headstocks a 5 h.p. reversing motor is fitted 
for quick power traverse of the headstocks along 
the bed in either direction. An adjustable vice in 
the centre of the bed facilitates the loading of 
axles on the machine. On the back slide of each 
saddle is a motor-driven, two-spindle drilling head 
for the drilling and-countersinking operations on 
the axle ends. 


Miscellanea 


THe Trix Position.—The Ministry of Supply 
reports that its stocks of tin metal at the end of 
January totalled 6083 tons, and that consumers’ 
stocks amounted to 3008 tons. Tin ore stocks in 
the United Kingdom on January 3lst were 5612 
tons. ‘ 


THe GoTHENBURG Fatr.—The annual fair of 
Swedish products—the Svenska Massan—which 
has been held annually at Gothenburg since 1918, 
is to take place this year from May 15th to 23rd. 
Three new buildings have been erected recently, 
so that this year’s Fair will have eight exhibition 
halls, with a combined area of over 300,000 square 
feet. 


ENGINEERING AND INDUSTRIAL EQuIPMENT Ex- 
HIBITION.—An Engineering and Industrial Equip- 
ment (Home and Export) Exhibition is to be held 
at the Royal Horticultural Hall, Vincent Square, 
London, S.W.1, from Tuesday, May 18th, to Friday, 
May 28th, inclusive. It is being organised by 
“ Britain’s Best’ Exhibitions, 17-18, Henrietta 
Street, Covent Garden, W.C.2. 


NorTHERN IRELAND Coat.—The Northern Ire- 
land Ministry of Commerce states that 1300 tons 
of coal and anthracite were raised in 1947 from 
coastal workings near Murlough Bay and Bally- 
castle. The best and most accessible seams of the 
north-east Antrim coalfield are nearly all worked 
out and the remaining deposits do not permit 
of large-scale exploitation, but small quantities 
of coal, of varying quality are being regularly won 
from a few workings, and the Ministry has given 
assistance towards the improvement of the road- 
way to the mines near Murlough Bay. The explora- 
tion and examination of the Tyrone coalfield by 


private enterprise and by the Geological Survey 
for Northern Ireland are continuing, but it is still 
too early to say definitely if, when, or on what 
scale the sinking of shafts will be practicable. 
Much more data will have to be collected and 
prospecting work carried out in this geologically 
complicated area before any definite opinion can 
be formed as to whether there is any prospect of 
successful exploitation on an economic scale. 


Specrat Liprariansurp.—aA.8.L.1.B. is organis- 
ing a study group on “Special Librarianship,” 
to be held at the Library Association, Chaucer 
House, Malet Place, London, W.C.1, from Tuesday 
to Saturday, April 13th to 17th. The general 
theme to be studied is the compilation of informa- 
tion in special libraries. Full details can be ob- 
tained from A.S.L.I.B., 52, Bloomsbury Street, 
London, W.C.1. 


VaLVEsPouT OrEeRS.—We recently received 
samples of ‘“‘ Valvespout ” oilers made by Muller 
and Co. (England), Ltd. The feature of these cans 
is the fitting of a spout turned from solid brass rod 
which embodies a valve. Twisting the tip of 
the spout to the right opens the valve for use; a 
turn to the left closes it, sealing the contents within 
the can. These oil-cans are made in several types 
and sizes, including a small circular can of trans- 
parent plastic with a capacity of .1 fluid ounce, a 
cylindrical unit with half that capacity, and a 
conical metal unit holding 3 oz. We have found 
these cans convenient and cleanly in use. 


Auxiiiary ELEectricaL GENERATING PLANT.— 

e Ministry of Fuel and Power wishes to make 
it clear that although staggering of hours will 
end on March 29th, it will still be necessary to 
give all possible relief to the electricity grid. 
Industrial and other undertakings which have 
been using auxiliary power installations to take 
part of their load during peak hours are therefore 
asked to continue using them until at least the 
end of April, and not to put them out of action 
for overhaul, unless absolutely necessary, until 
the danger of a cold spell in May is past. Although 
it was made a condition when some of this plant 
was supplied that it was to be kept in continuous 
use, it has been agreed that this condition will 
not be enforced from the end of April to the begin- 
ning of October. 


THe MANCHESTER ASSOCIATION OF ENGINEERS. 
—A pamphlet giving a brief history and setting 
out the aims and objects of the Manchester Associa- 
tion of Engineers has been prepared by Mr. A. C. 
Dean, a past-president. It is intended that it 
shall assist members in bringing to the notice of 
their friends, who are qualified, but who have not 
joined, the desirability of membership of Associa- 
tion. The booklet recalls that the Association 
began in 1856 as a gathering of ‘‘ employers, fore- 
men and draughtsmen,” and that one of its rules 
urges the promotion of frequent exchange of opinion 
on questions constantly arising from the pro- 
gressive character of engineering.”” The present 
membership is round about 600, but the Council 
feels that there must be many engineers in Man- 
chester and the surrounding area, who would 
welcome the opportunity of belonging to an- 
Association which enables them to keep in touch 
with progress in all branches of the engineering 
profession. Copies of the pamphlet can be obtained 
from the Secretary of the Association at St. John 
Street Chambers, Deansgate, Manchester, 3. 


Pressure Dre-Castina.—A “booklet of sixty- 
four pages has just been published by The Birming- 
ham Aluminium Casting (1903) Company, Ltd., 
demonstrating not only the technical and com- 
mercial advantages of the pressure die-casting 
process, but also indicating the limitations and 
pitfalls that can be avoided by observance of 
certain simple rules, and by early consultation 
between the designer and foundry technician. 
The firm says that the publication makes no 
pretence of being a text book on production methods, 
but aims to provide practical information to users, 
or potential users, and to help those executives 
who decide the design, production and purchasing 
policies of a wide range of manufactures. It con- 
tains a description of the three main pressure die- 
casting systems, illustrated with diagrams, and 
attempts to show how each method has its own 
peculiar advantages. A chapter is devoted to 
the choice of alloys for any particular project, 
with sub-sections relating to such subjects as 
permanence, surface finishes, effects of tempera- 
ture and mechanical strength and consistency. 
A chapter on “ Economic Considerations ” is one 
that will probably be of particular interest to those 
who have not hitherto given serious thought to 


pressure die-casting in relation to their own manu- 
factures. 
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Forthcoming Engagements 


Seoretaries of Institutions, Societies, &c., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach thie office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 

British Association of Chemists 
Wednesday, April 7th.—LiveRPooL Section: The 
University, Liverpool. ‘* Demonstration of Scientific 
Apparatus.” 7 p.m. 


Incorporated Plant Engineers 

Tuesday, March 30th.—Gtascow Branco: Institution 
of ae — Shi —— 39, Elmbank 
Crescent, “Buel E fficiency and the 
Plant Phe, 7. 'B. M. webby 7 p.m. 

Friday, April 2nd.—BrirmMtncHamM Branco: Imperial 
Hotel, Birmingham. Film and lecture on “‘ Chain 
Grate Stokers.”” 7.30 p.m. 

Tuesday, April 6th.—_ MANCHESTER BRANCH: Engineers’ 
Club, Albert Square, Manchester. “i gre of 
Friction Linings on Plant,” A. D. Aspell. 7.15 p.m. 

Wednesday, April 7th.—Lonpvon Brancu : Royal Society 
of Arts, John Adam Street, Adelphi, W.C.2. “ Main- 
tenance of Plant in the Drug Industry,” H. E. 
Chant. 7 p.m. 


Institution of Chemical Engineers 
Tuesday, April 6th.—Geological Society, Burlington 


House, Piccadilly, W.1. ‘“‘Solventless Cordite,”’ 
Aquila Forster. 5.30 p.m. 
Institution of Electrical Engineers 

Thursday, April 1st.—ORDINAaRY MEETING: Savoy Place, 
Victoria Embankment. W.C.2. “ Analysis-Syn- 
thesis Telephony with special reference to the 
Vocoder,” R. J. Halsey and J. H. Swaffield. 
5.30 

Friday, Boril 2nd.—MEASUREMENTs SECTION: Savoy 
Place, Victoria Embankment, W.C.2. Discussion 
on “ High- Speed Recording of Optical and Electrical 
Transients,’ opened by H. A. Prime, 5.30 p.m. 

Monday, April 5th.—SoutH Mipianp CENTRE: James 
Watt Memorial Institute, Great Charles Street, 
Birmingham. “ The Design of Large Vertical Shaft 
A.C. Generators Driven by Water Turbines,” E. M. 
Johnson and C. P. Holder. 5.30 p.m. 

Tuesday, April moe meme Mrpuanp CENTRE: Cor- 

ration va ag ment, Whitehall Road, 

cooks: dress by R. Rawill. 6.30 p.m. 

Wednesday, ym Tth. "—-LoNDoN STUDENTS’ SECTION : 
Institution of Mechanical Engineers, Storey’s Gate, 
St. James’s Park, S.W.1. Three short papers on 
““ Underground Railways.” 6.30 p.m. 


Institution of Heating and Ventilating Engineers 

Wednesday, April 7th—East Miptanps Brancu: Gas 
Showrooms, Parliament Street, Nottingham. 
““Welding Theory and Practice,’ F. Clarke. 
6.30 p.m. 

Institution of Mechanical Engineers 

Friday, April 2nd. —Storey’s Gate, St. James’s Park, 
S.W.1. ‘Researches into the Deformation of 
Metals by Cold Rolling,” Hugh Ford; “The 
Calculation of Roll Force and Torque in Cold Strip 
Rolling with Tensions,” D. R. Bland and Hugh Ford. 
5.30 p.m. 

Saturday, April 3rd.—NortTuH-EasTeRN BRANCH 
GrapvuaTeEs’ SECTION: Visit to the Hylton Road 
Power Station of the Sunderland Corporation. 
2.30 p.m. 

Tuesday, April 6th.—Storey’s Gate, St. James’s Park, 
8.W.1. “Piston Ring Movement during Blow-by 
in High-Speed Petrol Engines,” P. de K. Dykes. 
6 p.m. 

Wednesday, April 7th.—Grapvuates’ SecTION: Storey’s 
Gate, St. James’s Park, S.W.1. Joint Meeting, 
Institution of Civil Engineers and Institution of 
Electrical Engineers. “ Tube Railways.” 6.30 p.m. 
—LeEEps AUTOMOBILE Division: The University, 
Leeds. Informal meeting. 7.30 p.m. 

Institution of Post Office Elegtrical Engineers 

Monday, April 5th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. 
“Maintenance of Multi-Channel Carrier Telephone 
Systems,” F. O. Morrell. 5 p.m. 


Institution of Production Engineers 
Wednesday, March 31st.—WoOLVERHAMPTON SECTION : 
County Technical College, Wednesbury. “‘ A Report 
on Management Methods,” Lewis Clayton. -7 p.m. 
Monday, April 5th.—Hatirax GRADUATE SECTION : 
Technical College, Huddersfield. ‘* Multi-Spindle 
Automatic Machines,” W. Ogilvie and 8. Ackrill. 


7 p.m. 

Wednesday, April 7th.—NotTtTINcHAM SEcTION : Victoria 
Station Hotel, Milton Street, Nottingham. 
Inspection.” 7 p.m. 


Institution of Structural Engineers 
oats y, March 3let.—Visit to Workshops of Messrs. 
. Parsons and Co., Ltd., Newcastle. 
Friday “April 2nd. —MIDLAND Counties Branca, 
Public Library, Stafford. “Codes of Practice,” 
C. Roland Woods. 7.30 p.m. 


Junior Institution of Engineers 
Friday, April 2nd.—39, Victoria Street, 8.W.1.~ Dis- 


cussions on “ Some Recent Advances in Science,” 
opened by L. H. A. Carr. 6.30 p.m. 
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Keighley Association of Engineers 
Friday, March 26th.—Devonshire Buildings, Devonshire 
a — wee “* Photo-Elasticity for Engineers,” 
. Ward. 0 p.m. 


North East Coast Institution of Engineers aud Shipbuilders 

Wednesday, March 3lst.—Stupent Srction: Bolbec 
Hall, Newcastle-upon-Tyne. “A Practical Intro- 
duction to Mechanical Refrigeration,” 8. B. Foxton. 
6.45 p.ra. 

Royal Statistical Society 

Thursday, April lst.—SHEFFIELD Grour: The Uni- 
versity, St. George’ 's Square, Sheffield. ‘‘ The —_ 
cation of Statistical Quality Control to a Steel Strip 
Mill,” G. Komlosy. 6.30 Toe 

Friday, April 2nd.—Loxpon Grovr : E.L.M.A. Lighting 

Service Bureau, 2, Savoy Hill, W.C.2. ‘* Some Short 
Cuts in Statistical Calculations,’ > H. O. Hartley. 
6 p.m. 


Sheffield Metallurgical Association 
Tuesday, April 6th. —198, West me Te Sheffield, 1. 
‘ Precision Casting,’”’ H. Evans. 7 p.m. 
Society of Engineers 


Monday, April 5th.—Geological Society, ~ wort? 
House, Piccadilly, W.1. “Filtration,” C. 
Vokes, 5.30 p.m. 


Stephenson Locomotive Society 
Saturday, April 3rd.—32, Russell Road, Kensington, 
W.14, Annual general meeting. 2.30 p.m. 
Women’s Engineering Society 
Friday, April 2nd.—MANcHESTER Brancu: Engineers’ 


Club, Albert Square, Manchester, 2. “‘The Grid 
System,” C. T. 8S. Arnett. 6.30 p.m. 





Personal and Business 


THe Hon. CHartes M. McLaren has been 
appointed a director of Westland. Aircraft, Ltd. 

THe- ALUMINIUM PLANT AND VESSEL COMPANY, 
Ltd., announces that its formal title is now The 
A.P.V. Company, Ltd. 

RepTon ENGINEERING Company, Ltd., Birming- 
ham, states that Mr. G. Corck, 146, Bishopsgate, 
E.C.2, has been appointed ite London agent. 

J. H. Fenner anp Co., Ltd., states that its 
Belfast offices are now situated at 1, Havelock Street, 
Ormean Road, Belfast (telephone, Belfast 25409). 

DEWRANCE AND Co., Ltd., announces that Mr. 
V. Fraser Ross has been appointed its representative 
in Eire, with headquarters at 27, Kincora Road, 
Dublin (telephone, Dublin 35933). 

BrrMINGHAM ALUMINIUM CasTING (1903), Com- 
pany, Ltd., states that Mr. J. W. Berry has been 
appointed joint managing director with Mr. E. 
Player, and that Mr. G. A. Rider has been appointed 
commercial director. 

Tue Ratwway Executive announces the follow- 
ing appointments :—Mr. J. M. Harrison, executive 
officer (architectural) and architect to engineer’s 
office, Eastern Region ; Mr. J. S. Campbell, assistant 
(engineering) for bridges, &c.; and Mr. E. S. Bradley, 
district engineer at Newcastle-upon-Tyne, North- 
Eastern Region. 

Mr. J. P. Hamity has been appointed managing 
director of Richard Crittall Marine, Ltd. The other 
directors of the company are Mr. J. L. Musgrave, 
chairman; Mr. A, E. Hinds, vice-chairman ; Mr. 
W. A. McPhail, Mr. R. A. Price, Mr. W. C. Robinson, 
Mr. O. S. Sharratt and Mr. F. 8. Towle. The com- 
pany is operating from Martin’s Bank Building, 
Water Street, Liverpool. 

Mr. Leonarp ANDREWS, M.LC.E., M.LE.E., 
elutriationist, has transferred his office and testing 
equipment to the Hut Laboratory, Stapleford, near 
Salisbury, Wilts (telephone, Stapleford 258). Mr. 
Raymond Slacke, who has been associated with Mr. 
Andrews for the past twelve years, has accepted an 
appointment under the National Coal Board as coal 
preparation engineer for Shropshire and South 
Staffordshire. 

British MacuHIneE Toots (Export), Ltd., 29, 
Waterloo Street, Birmingham, has been appointed 
to represent the following firms at the Canadian 
International ‘Trades Fair, Toronto :—Evertaut, 
Ltd., Dunbar and Cook, Alfred Bullows ‘and Sons, 
Ltd., Norman Engineering, Ltd., Wild. Barfield 
Electric Furnaces, Ltd., James Howden and Co., 
Ltd. (steel office furniture), Carrick Engineering 
Company, Ltd., Central Tool and Equipment 
Company, Ltd., Cowlishaw Walker and Co., Ltd., 
and L.M.L. Industries, Ltd. 


Power Map oF Inp1a.—The Ministry of Works, 
Mines and Power, India, has prepared a Power Map 
of India, which is now available to the public. 
Copies may be obtained from the. Publications 
Department of the High Commissioner for India, 
India House, Aldwych, London, :W.C-2, _ 5s., 
plus 4d. postage if folded, or 10d- postage if rolled. 


March 26, 1948 


Reports on German and 
Japanese Industry 


Limited numbers of copies of the reporte of Intelligence 
Objectives oe. on German and Japanese 


Industry below can be obtained from H.M. 
Widiiediis ade pean anne 
No. of Post 
report. Title. free. 
ed, 
F.LA.T.: 
1166 ... .... Development of Vinyl Acetate 
pe ogg at IG. Farben- 
trie, Hoechst... 1 4 
J.1.0.A.: 
Briss ane German Underground Installa- 
tions. (Part I of Three), Unique 
Design and Construction 
Methods... 25 6 
2 German Underground. Installa- 
tions. (Part II of Three), Adapt- 
ations of Existing Facilities ... 4 8 
3... ... ... German Underground Installa- 
tions. (Part III of Three), 
Various nae & of General 
Interest... 48 «4 
B.1.0.8.: 
Mise. 37 Survey of Pre-war Manufacture 
of Marzipanin Germany ... 2 2 
Mise. 39 Grighsieal Reprentatesions of Gas 
Producer Processes ..._ ... 2 2 
Misc. 40 “Schwingmetall”: A Process 
for Bonding Rubber to Steel 
used Primarily for Mountings to 
Eliminate Vibration... ... We 
JAP/PR/581 Woods, Textiles, Rubber and 


Plastics Used in J apanese Naval 


Vessels 
Classified List No. 8, Consolidated List under Sub- 
ject ting oe of all Reports on German and 
Japanese Industry sapien up to and includ- 
ing May 31, 1947 ... 1 3 
Classified List No. 9, J une, 1947, supplement to 
the above list ; 3 
Technical Index, Alphabetical Subject Index of 
— published up to and including July 27, 
1946 


Technical Index (Part II), "August, ‘Septe smber and 
October, 1946, supplement to the above index... 1 7 
Technical Index (Part IIL), November and 
“msc cspnac 1946, supplement to the aboveindex 1 7 


952 see Design Investigation in Selected 
German Consumer Goods Indus- 
tries... 14 4 
1234 ... ... Technical Development i in the 


Corrugated Paper and Fibre- 
board Packing Case Industry 
in Western German. 
1348 ... .... German Methods of Wall D Decara- 
tion... 4 2 
See. Mess ~ ccs — Enamelling on Hollow- 


PE ee: ee Metallurgical "Examination of 
German Centrifugally Cast Gun 
Barrels, ex en om Verein 
Plant § 2 
ae ere Engineers’ Sensitised Material 
and Allied Products . 3 8 
1476 —..._~=««.. ~=— Utilisation of Blast- Furnace Slag 
in Germany 17 1 
1516 ..._—-.... “Investigation of Certain German 
Paper and Board Mills with 
Particular Reference to the 
Production of Leatherboard, 
Carton, Shoe and Suitcase Board 
1528... ... Starch Industry in Germany . 
1546 ... ... Manufacture of Chrome Chemicals 
- I.G. at Leverkusen and 
erdingen ... 4 2 
S53... Bilger Mills of the German Steel 
Tube Industry ... 4 8 
167). ....... Tes Equipment and Method 
of _—e and Esterification 
at the oe scinaaa 
Hamburg/Ei some ie 
SOA... .:.. ... ; Ieee t 
Zine Sulphides i in aeee 


“Ino 


= tye 


re 
t 





nw 
zx 


F.LA.T.; 

29 Ae The German High-Temperature 

Coal Tar Industry ... 15 4 

731 -+ ss Technology of Aluminium and 
Aluminium Alloy Production in 
Germany, inclading Early Fab- 
—- and Recoveries from 


926 See, eae t™ » aaiacaness of ‘Butynediol 
(and Certain Related Materials) 
from Acetylene and Formal- 
dehyde on oak > 

938 ott, aaa tion of Coal 

1004 ...... Identification of Biological Stains 
and Indicators Manufactured by 
LG. Farbenindustrie A.G.: 
Report in German with Intro- 
duction in English ... 3 2 

1079 =~... ~.... The Production of ‘Acetylene 
from Methane in a Regenerative 
Furnace: Ruhrchemie. Aktien- 

selischaft, Oberhausen-Holten 5 2 

Per 2 nufacture of Acrylonitrile by 
Addition of ee Acid 
to Acetylene... . 2 2 


mor 
to @ 


Technical Information and Documents Unit, German 
Division, gent of Trade, 40, Cado Square, 8.W.1, 
which has at its 1 a considerable volume of 
information not in a form suitable for general reproduc- 
tion,.is prepared to receive enquiries ell 
poabhuae relating to scientific and technical intelligence 
on both German and Japanese industry. 
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A Seven-Day Journal 


National Physical_Laboratory 


Ir is announced by the Department of 
Scientific Research that Mr. D. G. Sopwith, 
B.Sc.(Tech.), M.I.Mech.E., has been appointed 
Superintendent of the Engineering Division 
of the National Physical Laboratory, to fill the 
vacancy caused by the appointment of Dr. 
G. R. Hankins as Director of Mechanical 
Engineering Research in the Department. 
Mr. Sopwith, who is forty-one years old, has 
been at the National Physical Laboratory 
for twenty years, and was recently Senior 
Principal Scientific Officer in the Engineering 
Division. Mr. Sopwith was educated at Man- 
chester Grammar School, and served his 
apprenticeship with the Manchester Dry Docks 
Company, Ltd. He gained the Manchester and 
District Armaments Scholarship of 1925 to the 
College of Technology, Manchester, where he 
took his B.Se.(Tech.) Degree, with First Class 
Honours in Mechanical Engineering, in 1928, 
and was awarded a Whitworth Scholarship. 
In that year he entered the Engineering Depart- 
ment of the National Physical Laboratory, 
and has been engaged on researches on the 
properties of materials and design of engineering 
components. In particular, he worked with 
Dr. H. J. Gough on the design and causes of 
failure and corrosion fatigue of metals, and the 
design of gas cylinders and welded pressure 
vessels. During the war he was upon 
the design of highly stressed helical springs for 
guns, &c., armour penetration, and the design 
of ordnance components for the Gun Design 
Committee. He visited Canada and the 
United States as a member of the United 
Kingdom Delegation to the Conference on 
Unification of Engineering Standards held in 
Ottawa in 1945, in connection with research 
on optimum thread form for the proposed 
American-British-Canadian unified thread. He 
became an associate member of the Institution 
of Mechanical Engineers in 1932, and was 
appointed a member of the Institution’s 
Applied Mechanics Group in 1948. He has 
given many papers before the Royal Society, 
the Institute of Metals, the Iron and Steel 
Institute, the Institution of Mechanical Engi- 
neers and the Physical Society. 


Herne Hill §.R. Collision Report 


THE report to the Minister of Transport of 
Lieut.-Colonel G. 8S. R. Wilson on his inquiry 
into the collision which occurred in dense fog, 
about 7.34 p.m. on November 6, 1947, at Herne 
Hill, on the Southern Railway, has now been 
published by the Stationery Office. Owing to 
the misreading of a hand danger signal from the 
fog signalman, the 4.15 p.m. up steam passenger 
train from Ramsgate to Victoria passed the up 
main home signals of Herne Hill South box. 
After travelling about 470 yards it collided 
with the 6.58 p.m. electric passenger train from 
Holborn to West Croydon via Tulse Hill. That 
train had started from the Herne Hill down 
slow platform under clear signals and was 
crossing its path at the right-handed double-line 
junction just south of the station. At the 
moment of collision both trains were travelling 
in opposite directions at the diamond crossing. 
The electric train had accelerated to a speed of 
about 15 m.p.h. and the steam train was coast- 
ing at about 10 m.p.h. One passenger was 
killed and about twenty-three passengers were 
seriously or slightly injured. Colonel Wilson, in 
his conclusion to the report, says that the 
accident was brought about by the failure of 
the Victoria train to stop at the Herne Hill 
South up main home signals at danger. 
The mistake of the fireman in reading 
a red light shown by the fog signalman 
as & yellow light, was the immediate cause 
of the collision. It is pointed out that the 
driver’s duty was to observe the fixed or 
hand signals. The guard might have saved 
the accident had he applied the brake 
instantly with full force. In his remarks, 
Colonel Wilson comments on the use of 





detonators in fog, and says that the rules of the 
West Region, which enjoin the use of two 
detonators to proceed a caution indication 
and three detonators when an outer home signal 
is at danger, are worthy of wider adoption and 
appear to merit consideration. In conclusion 
he remarks that the accident isa reminder of 
the disadvantages of right-hand-driven engines 
in this left-hand-running country, which are 
gradually being eliminated in the course of 
obsolescence. 


Locomotive Numbering on British 

; Railways 

THE Railway Executive announces that a 
new locomotive numbering system is to be 
introduced by the British Railways. To avoid 
confusion between locomotives of former rail- 
ways bearing the same numbers, where possible, 
the old numbers or a slight addition to them 
will be utilised. An advantage of the system 
to be adopted is that it will distinguish steam 
locomotives from diesel locomotives or electric 
and gas turbine locomotives. The renumbering 
scheme contemplated will, it is expected, affect 
some 20,000 locomotives, which will be dealt 
with as they pass through the repair shops. A 
uniform system of showing the number on the 
front of steam locomotives is to be adopted, 
which, it is pointed out, follows the L.M. Region 
practice of affixing a permanent cast iron plate 
on the smokebox door. The type of figure used 
on the cab and on bunker sides, also its size and 
its colour, will follow the practice of each 
Region, until such time as a standard design of 

has been decided upon. The numbers of 

the former G.W.R. locomotives will remain 
unaltered, and as this railway was the only one 
to have number plates on the cab and bunker 
sides, these will remain. The new numbering 
scheme fits in with the recently completed 
comprehensive numbering scheme devised by 
the L.N.E.R. Company. All the new loco- 
motives which will be constructed in 1948 and 
1949 will be placed in the number groups 
appropriate to the Region in which the engines 
were designed. The Western Region will have 
numbers from 1 to 9999, the diesel-electric 
locomotives ‘inning with 15,100, and the 
gas turbine locomotives 18,000 and 18,100, 
The numbers for diesel, petrol and gas 
turbine locomotives fall in the group 10,000 
to 19,999. Electric locomotives have a number 
group 20,000 to 39,999. The L.M. Region 
has had the group 40,000 to 59,999 allotted 
to it, while the E. and N.E. Regions have the 
number group 60,000 to 69,999. The existing 
engine 10,000 will be renumbered. Future 
standard types of locomotives will be numbered 
70,000 and onwards. 


London and Home Counties Traffic 
Advisory Committee Report 

THE Report of the London and Home Coun- 
ties Traffic Advisory Committee to the Minister 
of Transport, covering the year ended Sep- 
tember 30, 1947, has now been published by 
the Stationery Office. This is the first report 
since 1938. The first post-war meeting took 
place in June, 1946, under the chairmanship of 
Sir Harry S. E. Vanderpant, who has been 
chairman since 1937. The Committee expresses 
concern about the dangerous surface condition 
of some roads in the London traffic area. It 
recommends that only non-skid road surfaces 
should be laid, and that they should be kept 
non-skid, and in particular it recommends that 
no wood should be used. Reference is made to 
traffic control in the streets, and the Committee 
proposes to consider whether a system of uni- 
lateral waiting could with advantage be intro- 
duced in other streets of less traffic importance, 
where movement of traffic is at present hindered 
by the waiting of vehicles on each side of the 
street. With regard to the traffic through the 
Blackwall and Rotherhithe tunnels, the Com- 
mittee recommends that the Minister of Trans- 
port should make regulations for the pro- 


hibition of all slow-moving traffic at any time 
in both tunnels. The making of one-way traffic 
regulations in respect of thirty-four streets is 
recommended. The Committee welcomes the 
setting up of a small technical working party 
to investigate and to carry out under police 
powers short-period trials of traffic schemes in 
Central London. 


The Late Professor A. S. Eve 


Ir is with regret that we have to record the 
death at his home at Puttenham, near Godal- 
ming, Surrey, on Wednesday, March 24th, at 
the age of eighty-five, of Professor A. 8. Eve, 
a distinguished physicist, who succeeded the 
late Lord Rutherford in the Macdonald Chair 
of Physics in the McGill University. He was 
born in Bedfordshire in 1862, and received his 
early education at Berkhamstead School, where 
he was an exhibitioner. He went up to 
Pembroke College, Cambridge, with a scholar- 
ship and passed as fifteenth Wrangler in 1884, 
and the following year he gained a First Class 
in the Natural Science Tripos, Part II. He 
was appointed a Lecturer in Mathematics at 
Marlborough School, and became successively 
Assistant Professor and Associate Professor. 
In 1910 the Royal Society of Canada elected 
him to a Fellowship. In the 1914-1918 war 
he joined the Canadian Forces and came over 
to England, and served abroad as an officer. 
In 1917 he was invited to become Director of 
Research at the Harwich Experimental Station 
of the Admiralty. For his war services he 
was awarded the C.B.E. in 1918. Before 
leaving England he worked for the Admiralty 
for some time, and was elected a Fellow of 
the Royal Society. After the war he returned 
to Canada as Director of Physics in McGill 
University, and became Dean of the Graduate 
Faculty in 1930. He retired as Professor 
Emeritus in 1935. Many of our readers will 
be familiar with his biography of Lord Ruther- 
ford, and his other book, written in collabora- 
tion with Mr. C. H. Creasey, on the life and 
work of John Tyndall. 


The Scrapping of H.M.S. “ Rodney” 


On Good Friday, March 26th, H.M. battleship 
‘* Rodney,” was taken from her anchorage off 
Rosyth and was towed by seven Admiralty 
tugs to Thos. W. Ward’s shipbreaking yard at 
Inverkeithing. The short. voyage was accom- 
plished safely in less than two hours. The opera- 
tion was in charge of Mr. A. A. Birt, the senior 
Admiralty pilot at Rosyth, and Captain C. G. 
Bonner, V.C., was in charge for the British 
Iron and Steel Salvage Corporation. With 
her secondary armament and certain other gear 
removed to lighten the ship as far as possible, 
and without engines or steering gear in use, the 
great ship with her triple 16in guns in her three 
forward turrets, wag skilfully moved along the 
channel. At one point three hawsers 
snapped, but the battleship hull was never out 
of control at any time. She was finally berthed 
alongside the fast-disap ing remains of the 
German “Strength Through Joy” gruising 
liner “‘ Robert Ley.” Work will soon begin on 
the hull and machinery of the ‘‘ Rodney,” and 
it is expected that it will provide employment 
for a year for as many workpeople as can be 
found by the firm for the dismantling of this 
fine and historic battleship. It is expected 
that about 28,000 tons of ferrous metal and 
1500 tons of non-ferrous metal will be provided 
thereby for our industries. H.M.S. ‘“ Rodney ” 
was, with her sister battleship, H.M.S. “‘Nelson,”’ 
laid down under the 1922-1923 Estimates, and 
these ships were among the last battleships to 
be designed by Sir Eustace Tennyson 
D’Eyncourt. The “ Rodney” was built and 
engined at Birkenhead by Cammell Laird and 
Co., Ltd., at a cost of £7,617,799. She saw 
extensive war service and was with H.M.S. 
“King George V” in the action with the 
‘“* Bismarck ” when that German battleship was 
sunk. 
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* + * 
Historic Researches 
No. XXXII—CONDUCTION OF ELECTRICITY THROUGH GASES 
(Continued from page 299, March 26th) 


| oe his Royal Institution discourse of 1897, 
J..J. Thomson said he thought that the 
high value of the specific charge, e/m, which 
he had found for cathode ray corpuscles, 
was “‘ due to the largeness of e as well as to 
the smallness of m.” He gave no reason for 
holding that opinion. It may be doubted 
whether at any time he was really con- 
vinced of its truth: At any rate, he soon 
found reason to discard it. 

There is evidence in his address that, even 
as he was delivering it, his mind was reaching 
out towards the conception of the cathode 
ray corpuscle as an ultimate constituent of 
all atoms. Indeed, having arrived at the 
approximate value of the ratio e/m as 
revealed by the experiments we have 
described, he immediately passed on to 
examine whether it was in any way affected 
by the conditions of those experiments. He 
changed the electrodes of his discharge tubes 
from aluminium to platinum and other 
metals, altered the glass used in making the 
tubes and varied the nature of the residual 
gas in them. None of these changes mate- 
rially affected the value of the e/m ratio. He 
went farther. He was aware that, as Hertz 
had discovered some ten years previously, a 
negatively charged metallic plate exposed to 
ultra-violet light gave off negative electricity 
and that metallic and carbon filaments did 
likewise when made incandescent. He 
argued that the electricity so emitted was 
likely to consist of corpuscles similar to those 
of the cathode rays and that by similar 
methods it ought to be possible to measure 
their e/m ratios. On carrying out the experi- 
ments he found that they yielded values of 
the specific charge which were the same as 
those deduced from his cathode ray experi- 
ments. 

In his “ Recollections and Reflections ” 
Thomson tells us that after “ long considera- 
tion” of these experiments he found it 
impossible to escape from the conclusion that 
atoms were not indivisible, since negatively 
electrified particles could be torn from them 
by the action of electrical forces, ultra-violet 
light or heat. Having reached that con- 
clusion, he was forced to abandon the view 
that the high value of e/m for the corpuscles 
relatively to that for the hydrogen ion was 
to be attributed to a high value of e in con- 
junction with a low value of m. The argu- 
ment here involved is simple. If an elec- 
trically neutral atom of any element con- 
tains N corpuscles, each carrying a charge e 
of negative electricity, then it must also con- 
tain some other part or parts carrying a 
charge’WVe of positive electricity. Let one of 
the corpuscles be torn away from the atom. 
Then the residue of the atom will be left 
with an unbalanced positive charge of 
amount e numerically equal to the negative 





* Nos. I, II and III on “ Friction” appeared July 
14, 21 and 28, 1944 ; Nos. IV, V and VI, on The Meche. 
nical Equivalent of Heat,” ap September 29, 
October 6 and 13, 1944; Nos, » VIII and IX, on 
“8 a ics,” 8 March 9, 16 and 23, 
1945 ; XI and , on “ The Ether Drift ng ons 
ments,” Jott August 3, 10 and 17, 1945; Nos. 
and XIV, on “ Specific, Latent and Atomic Heats,” 

d D ber 7 and 14, 1945; Nos. XV, XVI, 
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charge of the corpuscle which it has lost. If 
two corpuscles are torn from the original 
atom the residue will be left with an un- 
balanced positive charge of 2e or twice the 
negative charge of each corpuscle. And so on. 
Thus the unbalanced positive charge on the 
residue may be equal to or greater than the 
negative charge e of a single corpuscle, but 
it can never be less. If for “residue ”’ we 
substitute “‘ion,”’ we see at once that the 
charge e carried by a corpuscle can never 
have a higher value than that of the ion of 
the atom from which it was torn. That being 
so, the high vaue of e/m for cathode ray 
particles relatively to that for the hydrogen 
ion cannot be due in any way to the large- 
ness of e. It must be due solely to the 
smallness of m. 

Thomson as yet did not know how many 
negative corpuscles were present in a neutral 
atom of hydrogen. But if it were assumed 
that there was only one then, since only one 
could be torn away, the hydrogen ion would 
have a positive charge exactly equal to the 
negative charge of the corpuscle. He knew 
that the specific charge e/m of a cathode ray 
corpuscle was at least 1000 times (modern 
1837) as great as that of the hydrogen ion. 
Hence, if the charges were equal, it followed 
that the mass of the corpuscle was only 
one-thousandth (modern 1/1837th) that of 
the hydrogen ion, or virtually of the hydrogen 
atom. If he assumed that there were two 
corpuscles in the hydrogen atom and that 
the formation of the hydrogen ion repre- 
sented the tearing away of both, then the 
mass of the negative corpuscle would come 
out at a still smaller figure. 

Thomson was now convinced that the 
bodies which he called corpuscles not only 
entered into the constitution of all atoms, but 
that they had the same mass—less than one- 
thousandth that of a hydrogen atom—and 
carried the same charge of negative elec- 
tricity irrespective of the particular kind of 
atom from which they were derived. His 
next step was to endeavour to make a direct 
measurement of their absolute mass m—or 
alternatively of their charge e from which the 
mass would be deducible by simple calcula- 
tion from the measured value of the ratio e/m. 

In 1880 John Aitken, of Edinburgh, had 
made a discovery in no way connected with 
atomic physics but, as it was to prove, of 
very important applicability to the experi- 
mental study of the subject. Aitken dis- 
covered that if ordinary air, saturated with 
water vapour, were cooled by a slight 
expansion of its volume a mist or fog was 
produced, but that if the air were filtered to 
free it of dust no fog was forméd even when 
the expansion was considerable. The water 
vapour required nuclei on which to condense 
and the dust particles provided them. A 
theoretical study of the subject by Sir 
William Thomson (Lord Kelvin) led to the 
conclusion that the power of a particle to act 
as a condensation nucleus depended upon its 
size and that below a certain size, which was 
large relatively to atomic dimensions, a 
particle would be ineffective as a nucleus. 
In 1888 J. J. Thomson carried Kelvin’s 
studies a stage farther. He arrived at the 
conclusion that electrification of a particle 
ought to increase its power to act as a 
nucleus and so compensate for its minute- 
ness of size. He estimated that a particle 
of atomic order of size ought to be able to act 


April 2, 1948 


as a nucleus if it carried an electrical charge 
of sufficient amount. 

In 1897 C. T. R. Wilson, at the Cavendish 
Laboratory, Cambridge, put these purely 
theoretical deductions to an experimental 
test. He used a dust-free gas which had beon 
ionised by exposing it to ultra-violet light or 
X-rays and found that fog was formed in it 
by an expansion too small to cause it to 
appear in the gas when not ionised. In other 
words, the positively and negatively charged 
ions were acting as nuclei just as Thomson 
had predicted. Wilson also found that in this 
respect the negative ions were more -ffective 
than the positive ions. It was possible to 
regulate the expansion to a point at which 
condensation would occur round the negative 
ions, but not round the positive ions. This 
investigation ultimately led to the dev ~- 
ment of the Wilson “ cloud chamber,’’ by 
means of which the tracks of positively and 
negatively charged particles ejected during 
the disintegration of atoms, natural or forced, 
can be rendered visible and photographed. 
The tracks are revealed by the trail of ccn- 
densed vapour produced by the passage of 
the particles through the saturated gas con- 
tained in the chamber. 

Thomson quickly saw the applicability of 
Wilson’s results to the work he had in hand. 
The ionisation of liquids, or substances in 
solution, subjected to electrolysis could he 
readily understood because all substances 
which could be so ionised were compounds 
formed presumably by the union of a posi- 
tively electrified atom of one kind with a 
negatively electrified atom of another kind. 
But how could an elemental gas—say, 
hydrogen— become ionised? Thomson 
argued that the ionisation of such a gas 
resulted from the tearing away of electrons 
from some of its atoms. The residue of an 
atom so disrupted would be left with a 
positive charge and would form a positive 
ion. The electron torn from the atom would 
carry an equal negative charge and either by 
itself or after union with a neutral un-ionised 
atom of the gas would form a negative ion. 
On this basis, in a Wilson chamber with the 
expansion regulated to cause condensation 
only on the negative ions, the number of 
fog drops formed would be equal to the 
number of electrons present in the chamber. 
If the number of drops could be counted and 
if the total quantity of electricity carried by 
the ionised gas were measured it would be 
readily possible to calculate the charge on 
each electron and from the value arrived at 
deduce its mass from the e/m ratio. 

The critical factor was the counting of the 
number of fog drops in the chamber. The 
procedure which Thomson adopted was an 
indirect one. It turned upon a theoretical 
study made in 1849 by Sir George Stokes on 
the rate at which small spherical bodies fall 
under their own weight through a viscous 
fluid, specifically the rate of falling of rain 
drops. Stokes arrived at a formula which 
made the limiting or terminal velocity pro- 
portional to the relative density of the body, 
the square of its radius and the viscosity of 
the medium.f Since the density and viscosity 
figures were known, Thomson saw that a 
measurement of the rate at which the fog 
particles’ descended after they had been 
formed in the Wilson chamber would enable 
him to calculate their radius. Knowing their 
radius, he could arrive at their volume and 
therefore, since they were composed of water 
in the liquid state, at the mass of a single 
particle. From a knowledge of the degree of 





+ Stokes’ Formula: v= 2/9. 9(p,— parla, where , 
and r are the density and radius of the sphere and p, 
and yu are the density and viscosity of the medium. The 
derivation of this formula by the “method of dimen- 
sions ’’ is given in the accompanying mathematical note. 
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expansion employed to produce the con- 
densation of the water vapour into fog 
particles he could calculate by thermo- 
dynamic principles the total weight of vapour 
which had been condensed into fog. Dividing 
this total weight by the mass of a single 
particle, he was able to find the number of 
fog particles present in the cloud and there- 
fore the number of electrons round which the 
vapour had condensed in the chamber. 

In one of his experiments he found that the 
cloud of fog particles settled at a rate of 
0-14em per second, from which he calcu- 
lated that the mass of each drop was 
1:6X10- gramme. The amount of vapour 
which had condensed to form the drops was 
calculated to be the two-hundredth part of a 
milligramme per cubic centimetre of the 
cloud. It was therefore deduced that the 
number of fog particles—and hence the 
number of nuclei or electrons—was about 
30,000 per cubic centimetre. 

In his first experiment in this field Thomson 
ionised the gas by exposing it to X-rays. 
Having made the gas conductive in this 
manner he applied an electric potential to it 
and measured the total quantity of electricity 
which passed through the gas in a given time. 
Since the conduction was carried on by the 
transporting action of the electrons, the total 
quantity of electricity transported was equal 
to the aggregate of the electronic charges. 
Hence, as he had found the number of elec- 
trons concerned in the transaction, simple 
arithmetic gave him the value of the charge 
on each. 

In a second experiment in this same field 
Thomson discarded the use of X-rays as a 
means of making the gas conductive. Instead 
he directed ultra-violet light on to a nega- 
tively charged zinc plate and employed the 
electrons thrown off from it as the nuclei for 
the condensation of the fog drops. Other- 
wise the experiments were similar. 

From these two experiments Thomson con- 
cluded that the electrical charge carried by 
an electron was of the order of 3x10-% 
electrostatic or 10- electromagnetic units. 
If, then, the value of e/m for the electron was, 
as he believed, about 10’, it followed that its 
mass in grammes was 10-7. The mass of the 
hydrogen atom, according to Thomson’s 
previous conclusion, would be one thousand 
times this figure, or 10-* gramme, and that 
of the atoms or other elements in proportion 
to their atomic weights. Further, since a litre 
of hydrogen at normal temperature and 
pressure weighed about one-tenth of a 
gramme, it followed that it contained some 
100,000 million million million atoms. 

It is impossible to invest these figures with 
any’sense of reality; their minuteness or 
vastness transcends the limits of our compre- 
hension, nor does any juggling with them 
really help us to appreciate them. It is a 
waste of effort to attempt to compare them 
with anything inside our grasp. We may, of 
course, decide to reject them as entirely 
spurious, as the fictitious products of an 
alliance between doubtful theory and dubious 
experiment. If, however, we decide that in 
spite of everything they are founded on 
truth, then let us accept them as evidence 
that physical Nature operates on a scale of 
minuteness end of magnitude beyond the 
restricted comprehension of the human mind. 
That such should be the case need not 
surprise us. What should surprise us is that 
the discovery of that fact should have been 
within the power of mankind. 

Thomson made no claim that the figures 
at which he had arrived for the electronic 
charge and mass possessed any great accuracy. 
He realised fully that on the purely practical 
side his experiments offered several oppor- 
tunities for the accumulation of erroneous 
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results and that the theory underlying them 
—particularly the use which he had made of 
Stokes’ all-important formula—involved 
several serious assumptions. Nevertheless, 
subsequent research, while it has refined 
Thomson’s early figures, has fully confirmed 
that they are of the correct order of general 
magnitude. In other words, Thomson’s pre- 
liminary value for the electronic charge, 
3x 10-0 electrostatic units, has been shown 
to be inaccurate only as regards the coeffi- 
cient 3 and not as regards the number of 
decimal places preceding it. 

The first confirmation of Thomson’s figures 
for the electronic charge and mass came in 
1903 from H. A. Wilson, of the Cavendish 
Laboratory, Cambridge. Up to a point 
Wilson followed Thomson’s procedure. Thus, 
in a closed chamber containing air ionised by 
exposure to X-rays and saturated with water 
vapour, he produced a cloud of fog particles 
by a sudden expansion of the air. Observing 
the rate at which the fog settled, he made use 
of Stokes’ formula, as Thomson had done, to 
calculate the mass of the individual drops. 
At this point his procedure departed from 
Thomson’s. Inside the cloud chamber he 
had arranged two horizontal plates con- 
nected to the terminals of a powerful battery 
and disposed at a distance apart so as to 
establish a uniform electric field between 
them. By varying the strength of the field 
he sought to find the value of it which would 
apply to the drops an upward electrostatic 
force just sufficient to counteract the down- 
ward pull of gravity on them and so bring 
them to rest, suspended, like Mahomet’s 
coffin, in mid-air. 

The expansion of the air was limited to the 
extent required to cause condensation to 
occur only round the negative ions and not 
round the positive ions. If each fog drop 
formed round a nucleus consisting of an 
electron or an ion carrying a negative charge e 
then in an electrostatic field of strength HZ 
the drop would have applied to it an upward 
force Ee. If this force just balanced the 
weight w of the drop, then He=w, so that, 
E and w having been measured or calculated, 
the value of the electronic charge could 
readily be determined. In practice, instead 
of trying to strike the exact point of balance, 
it was found better to measure the rate of fall 
—or ascent—of the drops under fields of 
various strengths and to determine by inter- 
polation the value corresponding to zero 
motion. 

By this method Wilson found the elec- 
tronic charge e to be 3-1 x 10—"° electrostatic 
units. Shortly afterwards Thomson repeated 
his original experiment and came to the con- 
clusion that a better value of e was 3-4 x 10-1 
e.8.U. 

In both Thomson’s and H. A. Wilson’s 
experiments it was assumed that each fog 
drop formed round a single electron or 
negative ion. The possibility existed, how- 
ever, that some at least of them might pick up 
one or more additional electrons after they 
had become condensed. It was further 
assumed that the mass of each drop remained 
constant. It was, however, possible that it 
might increase by additional condensation or 
decrease by re-evaporation after the drop had 
formed. Doubt, too, prevailed regarding the 
applicability of Stokes’ law. Strictly, that 
law related to the fall of a small sphere in a 
homogenous, infinitely continuous viscous 
fluid. That condition was violated by the 
fact that the diameter of the fog drops was a 
relatively small multiple of the distance 
between the molecules of the gas in the cloud 
chamber or, more precisely, of their “ mean 
free path.” The gas therefore could not 
strictly be regarded as a continuous fluid. 

These reasons afforded ground for criticis- 
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ing Thomson’s and Wilson’s results and 
spurred R. A. Millikan, the American 
physicist, to begin, in 1908, a prolonged and 
exhaustive reassessment of the electronic 
charge. His final result, published in 1917, 
placed e at 4-774x10-° esu. It was 
universally and deservedly accepted as 
authoritative. Later, however, it was dis- 
covered that in his application of Stokes’ 
formula Millikan had used a value for the 
viscosity of air which was slightly erroneous. 
In 1941 the Australian physicists Hopper 
and Laby repeated Millikan’s work and found 
for e the value of 4-8020x10-" e.s.u. That 
figure is believed to be accurate to one part 
in 3700. 

Millikan, however, did more than settle 
the magnitude of the electronic charge to a 
close degree of accuracy. He proved con- 
vincingly that that charge is the smallest 
amount of electricity which can exist, 
that it is the veritable “ atom ” of electricity 
and that all other charges are whole-number 
multiples of it. 

To avoid the uncertainty inherent in the 
possibility that the fog drops might, after 
formation, Jose mass by re-evaporation 
Millikan decided to abandon the use of water 
vapour and to observe the behaviour of drops 
of a non-volatile liquid. For the most part 
he used oil, but in some of his experiments 
he changed to mercury. He produced the oil 
droplets by means of an ‘“‘ atomizer.”” During 
their formation the droplets, or most of them, 
became charged electrically by friction. No 
assumption, however, was made as to the 
magnitude of the charge, as to its uniformity 
from droplet to droplet or as to its remaining 
constant for any one droplet. These were 
factors which, it was intended, should be left 
to the experiment to reveal. 

The droplets were admitted to a chamber 
immersed in an oil bath to control the tem- 
perature and containing two electrified 
plates held apart by three ebonite distance 
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MILLIKAN’S ‘‘OIL DROP’? EXPERIMENT 


pieces. At the centre of the upper, positively 
electrified, plate a small pinhole was formed, 
through which an oil droplet would occasion- 
ally fall into the space between the plates. 
If this droplet happened to carry a positive 
charge it would be quickly driven down on to 
the lower plate. If, however, it were nega- 
tively charged it could be made to hover 
between the plates, falling under its own 
weight when the plates were earthed and 
rising under the counteracting electrostatic 
field when the plates were re-electrified. A 
beam of light from an arc lamp was passed 
through two windows in line with the space 
between the plates. Through a third window 
at right angles the movement of an oil 
droplet between the plates could be observed 
by means of a microscope, the eyepiece of 
which was provided with two horizontal hair 
lines a known distance apart. As seen 
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through the microscope an oil droplet 
appeared like a bright star against a dark 
background. In this manner Millikan 
observed the up-and-down motion of a single 
droplet often for a period extending over 
several hours. 

When the plates were earthed and the 
drop was falling Millikan timed its fall over 
the distance represented by the hair lines. 
From its rate of descent he calculated its mass 
by means of Stokes’ formula. For any one 
droplet the rate of descent was found to be 
constant. The mass of the drop therefore 
was not changing. Similarly when the plates 
were electrified Millikan timed the ascent 
and from the value of the upward velocity, 
the calculated mass of the droplet and the 
known strength of the electrostatic field, 
deduced, just as Wilson had done, the charge 
carried by the droplet. 

As Millikan watched a single droplet while 
it rose and fell he observed that although the 
velocity of descent was constant the velocity 
of ascent would suddenly jump from one 
value to another, higher or lower, and later 
would jump repeatedly to some new value or 
one of the earlier values. In one experiment, 
for example, some of the velocities of ascent 
which he observed were, in centimetres per 
second, as follows :— 

0-04196, 0-02390, 0-01505, 0-00614, 0-01505. 
The differences between these values were :— 

0-01806, 0-00885, 0-00891, 0-01759, 
or very approximately :— 
ot ree oe a” 

The inference seemed obvious. The veloci- 
ties varied because the charge was verying 
and the charge was varying by finite discrete 
steps. When the velocity jumped up the 
implication was that the droplet had captured 
from the surrounding air one or more addi- 
tional electrons or negative ions. When it 
jumped down it was to be inferred that the 
droplet had lost one or more electrons or 
captured one or more positive ions. 

Calculating the charges corresponding to 
the different velocities of ascent, Millikan 
by a simple process of analysis showed that 
they were all whole-number multiples of an 
elementary quantity. That quantity was the 
charge carried by a single electron. 

The electrons or ions captured by the oil 
droplets in these experiments were present in 
the air naturally or by accident. Air 
normally always contains a small percentage 
of ionised atoms produced, it is now believed, 
either by the radioactivity of surrounding 
objects or by the bombardment of cosmic 
rays. Millikan therefore tried the effect of 
introducing intensively ionised air into the 
experimental chamber. For this purpose 
he directed a beam of X-rays through one of 
the windows. As he expected, the greatly 
increased supply of free electrons or ions 
resulted in the oil droplets capturing them 
more readily and more extensively. In some 
experiments he found a droplet which at the 
beginning carried no charge and others which 
carried a single or several negative or positive 
charges. As the experiment progressed the 
droplet would capture additional ions, 
amounting at times to hundreds, but in all 
instances the corresponding charges were 
whole-number multiples of the elementary 
quantity. 

There were certain discrepancies in Milli- 
kan’s earlier results which he traced to the 
imperfection of Stokes’ law. He therefore 
undertook, with the aid of others, a very 
thorough investigation of that law. After 
much experimentation he came to the con- 
clusion that it required a correcting coefficient 
of a determinanle amount. It was as a result 
of this additional work.that in 1917 he was 
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able to publish his final assessment of the 
electronic charge, namely, e=4-774 x 10-1. 
He succeeded in proving that that value was 
the same whether he derived it from experi- 
ments with oil droplets or with droplets of 
mercury or other non-volatile liquid. The 
electronic charge was thus shown to be one 
of Nature’s fundamental constants and the 
electron one of her fundamental building 
stones. 


MATHEMATICAL NOTE 


Stokes’ Formula.—Let a sphere of radius r 
and density p, fall under gravity g in a medium 
of density p, and viscosity p. If gravity ie the 
sole force acting to accelerate the body and if 
viscosity is the sole agency acting to retard the 
motion, then the velocity v of the body at a 
time ¢t after its release will be v={(r, 91, Pg, , g: t). 
If we are concerned only with the terminal 
velocity, then, since this velocity, once attained, 
remains constant, the time factor ¢ may be 
eliminated from the functional relationship. As 
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regards the two densities p, and pz, it is evident 
that if they were equal the body from the 
dynamical point of view would merely be a 
geometrical portion of the medium and would 
have no tendency to move differentially witi, 
respect to it. Hence the formula for tho 
terminal velocity must be such that it males 
v=o when p,=p,. This will be achieved if we 
make v a function of the difference between t} 
densities ; that is, of p=p,—p,. The required 
formula for the terminal velocity may therefore 


be written as 
v=kgtpir'us, 
or in dimensional form as 
LT-—-= [Ka—3b+e—d) Y(b+d) T'—(2a+d) 
Equating the indices and solving we get 
b=2a—1 c=3a—1 d=1—2a, 
The simplest formula will be given by making a 
equal to unity. We then have 
v=kg(e,—Ps)P?/u- 
Stokes, by detailed analysis, found the value of 
the constant k to be 2/9. 


The Institute of Metals 


No. Il—(Continued from page 300, March 26th) 


— annual general meeting was held 
Wednesday morning, March 17th, the 
retiring President (Colonel P. G. J. Gueter- 
bock) being in the chair. 

The President, moving the adoption of the 
report of the Council, expressed satisfaction 
that the membership of the Institute was now 


over 3000 in spite of the increased 
subscriptions. 

The election of the following officers for 
1948-49 was announced :— 


President, Sir Arthur Smout (director, 
Imperial Chemical Industries, Ltd.). 

Vice-Presidents: Dr. 8. F. Dorey, Mr. 
A. J. Murphy and Mr. H. S. Tasker. 

Hon. Treasurer : Mr. W. A. C. Newman. 

Members of Council: Mr. D. F. Campbell, 
Dr. Bruce Chalmers, Mr. T. M. Herbert, Mr. 
D. P. C. Neave, and Mr. A. R. Powell. 

The President then announced the award 
of the 1948 Platinum Medal of the Institute 
to Mr. Robert Crooks Stanley, chairman and 
president of the International Nickel Com- 
pany of Canada, in recognition of his out- 
standing services to the non-ferrous metals 
industries. He expressed regret that it had 
not been possible for Mr. Stanley to be present 
to receive the Medal, but it was hoped he 
would be in Europe before the end of the year 
and that it would be possible to make the 
presentation to him personally. The Presi- 
dent also announced that W. H. A. Robertson 
and Sons, Ltd., had offered to the Council 
the sum of £100 per annum for seven or more 
years for the encouragement of papers on 
engineering aspects of non-ferrous metal- 
lurgy, which the Council had gratefully 
accepted. It was also announced that the 
May lecture would be delivered by Dr. A. O. 
Rankine, F.R.S., on Thursday, May 13th. 
It will deal with geophysical prospecting. 
A further announcement was that the annual 
autumn meeting will be held in Cambridge 
from September 14th to 17th next. 

The new President, Sir Arthur Smout, was 
then inducted. 

Colonel R. M. Preston proposed a vote of 
thanks to the retiring President, which 
was seconded by Major.C. J. P. Ball and 
carried with hearty acclamation. 

The President then delivered his Address, 
@ summary of which was published in our 
issue of March 19th. 

On the afternoon of Tuesday, March 16th, 
the following two papers were presented :— 


HOT-SHORTNESS OF SOME HIGH-PURITY 
ALLOYS IN THE SYSTEMS ALUMINIUM. 
COPPER-SILICON AND ALUMINIUM-MAG. 
NESIUM-SILICON. 


By P. H. Jennines, Ph.D., A. R. E. Sincer, 
Ph.D., and W. I. PuMpHREY. 
Synopsis — i. 

The methods of investigating hot-shortness 
previously used for aluminium-silicon and alumi- 
nium-iron-silicon alloys, namely, the carrying 
out of a ring-casting test and a restrained-weld 
test, have been applied to the systems aluminium. 
copper-silicon, and aluminium-magnesium-silicon. 
The results have enabled ternary hot-shortness 
diagrams to be constructed for both systems, from 
which a knowledge can be gained of the relative 
welding and casting behaviour of alloys in the 
ranges copper 0-10, silicon 0-4 per cent, and mag- 
nesium 0-10, silicon 0-5 per cent. 

A study has also been made of the tensile pro- 
perties of some of the aluminium-copper-silicon 
alloys possessing relative freedom from hot-short- 
ness. 

The reasons for hot-shortness in the alloys investi- 
gated seem to be constitutional, as was found 
previously to be true for binary aluminium- 
silicon alloys. The original hot-shortness theory 
has been extended so as to relate to ternary systems, 
but its application is less straightforward, particu- 
larly in aluminium-magnesium-silicon alloys, in 
which the presence of the Mg,Si phase is a compli- 
cating factor. 





A CONSIDERATION OF THE CONSTITUTION 
OF ALUMINIUM-IRON-SILICON ALLOYS 
AND ITS RELATION TO CRACKING 
ABOVE THE SOLIDUS. 


By P. H. Jennies, Ph.D., and W. I. Pumpurey. 


Synopsis 
An earlier paper, ‘‘ Hot-Shortness of Some Alumi- 
siak Genes Alloys of High Purity,” left 
unanswered the question whether the susceptibility 
to cracking was related to the constitution, and if 
it was, in what manner. 

In order to establish the existence of any such 
relationship; reference has been made to the litera- 
ture concerning the cgnstitution of the aluminium- 
rich alloys in the aluminium-iron-silicon system. 
From this it has become apparent that in alloys 
containing more iron than silicon the theoretical 
solidus temperature is not evidenced in practice, 
the completion of freezing occurring at a much 
higher temperature. Upon this fact is based an 
explanation of the phenomena generally classed 
under the heading of hot-shortness, similar in essen- 
tials to that previously established for binary 
aluminium-silicon alloys. 


DIsoUssION 


Dr. E. G. West remarked that the results 
so far obtained with the aluminium-mag- 
nesium-silicon series were likely to have some 
immediate bearing on the welding of these 
alloys which had a very wide use in com- 
positions up to about 1-5 per cent man- 
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ganese and silicon. There were no great 
variations in the basic compositions of these 
alloys in commercial use, and they were all 
covered at present by one or two omnibus 
specifications. However, it might well be 
that the researches had already progressed 
sufficiently far for manufacturers and users 
of these alloys to make some choice as to the 
exact composition which would give greater 
freedom from the risk of cracking. The 
effect of other elements must be taken into 
account, such as impurities of iron and addi- 
tions of manganese, copper and chromium, 
and he expressed the hope that the investi- 
gators would venture into the quaternary 
field and even a higher field. 

Mr. R. Chadwick felt that the authors 
should have stressed even more than they 
did the importance of hot shortness and the 
long freezing range that was responsible 
for the difficulties which occurred in welding. 
It was, of course, important to avoid long 
freezing ranges in virtually all metallurgy 
and not only in welding, and information 
on this aspect would be extremely valuable. 
It was interesting to compare the results 
of the authors’ work with actual practical 
experience because it was well known that 
when using a pure or a commercial aluminium 
filler rod, iron should be present in greater 
proportion than silicon. It was also interest- 
ing to observe what happened when man- 
ganese was put in both the filler rod and the 
parent metal. When put in the filler rod 
it combined with the iron to form a different 
phase and, as would be expected, that affected 
the hot short range. The result was that a 
manganese-containing alloy was unsuitable 
for filler rods, but it proved suitable in the 
basic metal. 

Major P. C. Varley said that since in so 
many of the systems examined by the authors 
the ring cracking and welding tests agreed 
so well with the published diagrams, it was 
puzzling to find there were marked excep- 
tions to this rule and that even in the com- 
paratively simple case of the aluminium- 
copper binary system there was a marked 
anomaly, viz, the second maximum in 
the hot-shortness curve. It did not seem 
possible to explain the phenomenon on 
straightforward constitutional lines since 
the diagram was such a simple one in this 
region. One was therefore forced to the con- 
clusion that some other factor or factors 
must be operating. There seemed to be two 
possibilities, one being the presence of 
variable amounts of gas dissolved in the 
metal, either as the result of unintentional 
variations in the preparation of the alloys 
or, more probably, due to changes in the 
solubility relations as a result of variations 
in the copper content. Some work by Lees 
published in 1947 showed that gas content 
could have an effect on hot shortness, though 
these results were rather variable from one 
system to another. His own experience in 
this direction had been confined to the 
behaviour of the metal during working at 
temperatures just below the solidus, where 
it was found that gas porosity might have a 
disastrous effect on ductility. The other 
possibility was the inevitable introduction 
of a small quantity of sodium from the 
flux used in the melting operation, which 
might be responsible for some of the dis- 
crepancy. Sodium had long been held to 
be responsible for poor ductility at high 
temperatures of alloys of the duralumin 
and M.G.7 types, although he felt that in 
many instances it was a case of giving a 
dog a bad name. 

Mr. R. W. Ruddle remarked that in pre- 
vious discussions on the hot-shortness pro- 
perties of aluminium alloys, he, with others, 
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had voiced some doubt as to the satisfactory 
nature of the test employed and, in parti- 
cular, he was not at all happy about the 
method of assessing the susceptibility of the 
different alloys by means of the length of 
cracking observed in the ring castings and 
welds. Therefore he felt rather disappointed 
that the present authors had not considered 
this matter further and had not done any 
tests to make quite sure that they were 
not being misled by the indications of the 
tests and their method of assessing the 
results. If they had carried out some checks 
of this nature since these papers were sub- 
mitted, he hoped some information would be 


given. 

His doubts of the ring casting test had, 
in fact, been somewhat increased by what he 
had read in.the paper by Jennings, Singer 
and Pumphrey. A test which it was neces- 
sary to reproduce on sixteen occasions and 
in which variations in length of cracking of 
up to 30 per cent occurred, could scarcely be 
regarded as satisfactory. Severity of crack- 
ing was extremely difficult to judge ; further- 
more, it might not be of great importance 
in practice.. From the practical point of 
view, what was important was whether 
the casting or weld cracked at all, and his 
view, alréady expressed, was that any test 
of hot-shortness should be of the “ crack 
or no-crack”’ variety. It was important 
that a test of hot-shortness should give 
reasonable agreement with practical experi- 
ence in industry but he did not think 
that was true of the ring casting test. The 
authors’ results indicated that an alloy 
containing 10 per cent of copper was vir- 
tually free from hot-shortness, but that was 
not borne out by the behaviour of these 
alloys in the foundry. The Light Metal 
Founders’ Association graded the 3L8 alloy, 
which contained 13 per cent of copper, as 
“ B,” “A” being the highest possible rat- 
ing, and “C” the lowest. The authors’ 
result, moreover, was not in agreement with 
the work of Lees, who found that an alloy 
containing 17-1 per cent copper possessed 
some tendency towards cracking. Again, 
the authors stated that in the aluminium- 
magnesium ‘series, the danger of cracking 
was negligible at magnesium contents of 
over 8 per cent, but according to Lees an 
alloy containing 10-9 per cent magnesium 
was not. entirely free from hot-shortness, 
while the Light Metal Founders’ Associa- 
tion’s booklet placed DTD 300 alloy in the 
““B” class. Like the authors, he found it 
rather strange that the aluminium-man- 
ganese alloys exhibited only a small ten- 
dency towards hot-shortness and he won- 
dered: whether in’ this instance the ring- 
casting test might not be misleading. Lees’ 
results indicated that an alloy . containing 
5-6 per cent magnesium had relatively poor 
hot-shortness. 

Mr. E. A. G. Liddiard said that although 
the ring test was extremely interesting, he 
did not think the authors’ figures could have 
enabled them to draw their diagrams with 
any degree of confidence., 

Mr. W. A. Baker said he also had some 
misgivings about the ring test. Although 
he could see its obvious advantages he 
seriously suggested that the more proper 
way of i casting characteristics 
was to vary.the degree of restraint on the 
material whilst it was solidifying and see 
whether or not it cracked. He agreed with 
the view that the criterion should be “ cracks 
or no cracks.” 

Dr. E. Scheuer regarded the ring-casting 
test as a very important one. It might be 
less sensitive than other tests but it had 
one advantage in that it gave a figure and 
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this figure could be plotted against some 
position and the results had confirmed theo- 
retical ideas to such an extent that the test 
must be regarded as important and useful. 
In his view the authors had developed a 
valuable and simple test for measuring hot- 
shortness and he hoped confidently that it 
would soon be perfected to such a degree 
of reproducibility as to make possible its 
use as a standard method in foundry labora- 
tories. He drew attention to a feature of 
the process of solidification which he said 
was not generally appreciated. In alloys 
containing a small proportion of eutectic, 
the bulk of the primary crystals segregated 
in the uppermost part of the freezing range. 
Over a comparatively large temperature 
interval in the lower part of the freezing 
range, the amount of liquid metal was small 
enough to produce the friable condition of 
the aggregate, which was the cause of 
hot-shortness. This explained the fact 
that amounts of ‘eutectic so small that.they 
could scarcely be assumed to form continuous 
films round the primary crystals, still caused 
pronounced hot-shortness. 

The authors promised to amplify their 
short reply in writing. 

The final paper presented at this session 
was : 


STRIATIONS : METALLOGRAPHIC EVIDENCE 
OF SLIP 
By D. McLzan. 


Synopsis — 

Regular criss-cross ‘“‘striations’’ have been 
observed under the microscope in lightly deformed 
brass on sections electrolytically polished and 
suitably etched. It is shown that the “ striations ” 
are sections through glide planes that have slipped, 
and probably indicate non-uniform deformation 
on these planes. Failure to observe these markings 
before has probably been due to the imperfections 
of mechanical polishing. 


DISCUSSION 


Mr. R. Eborall said the author’s main 
conclusions were well borne out by the more 
recent and slightly different paper by Burke 
and Barrett. It was interesting that Mr. 
McLean found that the number of striations 
was smaller than the number of slip lines 
on the surface. Also, that, at deformations 
for which the slip. lines extended right 
across the surface of the crystal, the striations 
only occurred over a limited length, starting 
generally at the grain boundaries, and that 
with higher degrees of cold work the striations 
extended right across the crystal. He sup- 
posed that these observations were in agree- 
ment with the normal conception of the 
slip process in which the slipped area, which 
had an undistorted structure, was bounded 
by dislocations along lines roughly normal 
to the slip direction. Thus, if the grain 
boundary represented a constraint on the 
free movement of the crystal, each unit of 
slip should result in a pair of dislocations 
becoming stuck near the grain boundary, 
one at each side of the crystal. There would 
thus be an accumulation of dislocations 
along the slip plane near the grain boundary, 
and this would constitute the local dis- 


.turbance to the structure which gave rise 


to the etching effect. Incidentally, he said 
that the first occurrence of striations at the 
grain boundaries ties up quite nicely with 
the fact that, on subsequent annealing, the 
recrystallisation nuclei, in some metals, at 
all events, formed preferentially at the grain 
boundaries if the deformation had been 
small, and appeared within the grains after 
higher deformations. 

The author made a few comments by way 
of reply. 

The meeting was then adjourned until the 
following morning. 

(T'o be continued) 
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Building the Propeller Test Beds, 
Hatfield 


EVELOPMENTS in aircraft and their 
engines frequently present the structural 
engineer and the contractor with interesting 
problems, owing to the unusual structures 
called for to provide accommodation for 
aircraft, and special test gear. An interesting 
structure of this nature, which has recently 
been completed for the de Havilland Aircraft 
Company, Ltd., at Hatfield, is known as 
the ‘‘ Propeller Test Beds.’ The structure, 
illustrated herewith and on the opposite page, 
comprises a central workshop and two tun- 
nels, each of reinforced concrete, hexagonal 
construction, some 200ft long and 30ft wide. 
The central structure is a steel-framed building 
providing space for workshops and control 
equipment. 
In plan, the structure is shaped somewhat like 
the letter ‘‘ H,” the two legs of the letter being 


concurrently and was planned so as to obtain 
continuity for the various operations. 
Shuttering required for this unusual struc- 
ture called for special consideration because 
of the accuracy and high-quality finish speci- 
fied. Centring for the sloping walls up to 
the knuckle level consisted of specially made 
light steel angle frames, with plywood panels 
attached. The nature of the ground and the 
structural accuracy required necessitated these 
frames being supported on R.S.J.s spanning 
longitudinally on transverse R.C. beams. 
Special extension frames were incorporated at 
the upper edges to permit a short length of the 
inwardly sloping upper wall to be cast at the 
same time, forming a “ kicker”’ or anchor for 
securing the shuttering to the upper portion 
of superstructure. Centring for the upper 
portion was carried on mobile tubular scaffold- 
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Mr. H. Iorys Hughes, M.Eng., M.I.C.E., 
M.1.Struct.E., of 66, Victoria Street, S.W.1. 
The contractors for the reinforced concrete 
work and the general work were Holland and 
Hannen and Cubitts, Ltd., of 1, Queen Anne’s 
Gate, 8.W.1. 


nee 


British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, S.W.1. 


HAND-POWER LIFTS 


Code 407,301. The Codes of Practice Committee 
has issued for comment this draft code, ‘“‘ Hand- 
Power Lifts for Passengers, Goods and Service.” 
It was prepared by a committee convened by the 
Institution of Mechanical Engineers on behalf of 
the Codes of Practice Committee. The matters 
to be considered in respect of installation, siting 
and design of the lifts are discussed and guidance 
is given on the information which should be 
exchanged before the construction of the building 
which is to include the service. Passenger, goods, 
platform and service types are dealt with and 
specific recommendations are made covering the 





Test BEDS AND FRAMED’ WORKSHOP BUILDINGS UNDER CONSTRUCTION 


the reinforced concrete tunnels, and the con- 
necting piece the central block of workshops. 
The whole structure houses complex plant 
and instruments, which necessitated excep- 
tional accuracy of workmanship in the reinforced 
concrete work. The tolerance allowed in all 
internal dimensions was limited to plus or 
minus fin. Accurate positioning and fixing of 
the fixing bolts, numbering 5600, was necessary, 
since the whole of the plant requiring these 
fixings was made and drilled off the site, and 
therefore both concrete and plant had to be 
built to a common degree of accuracy. We 
understand that at the time of fixing the internal 
linings and plant only six bolts were found to 
be out of position. 

The foundations of the structure comprise 
isolated bases taken down to a depth of 6ft, 
the side columns for the tunnels being first 
positioned and the columns then inter-con- 
nected with transverse beams below floor level. 
The whole of the structure at this level, that 
is, the beams and slab, was cast on a sand bed 
6in thick. This material was subsequently 
removed by water jets immediately before 
striking the shuttering to the upper portion 
of the superstructure, so ensuring that loads 
are transmitted to the ground through isolated 
bases. Otherwise construction of the founda- 
tions and columns followed normal practice. 

The profile for the bottom section of the out- 
wardly sloping walls was cast monolithic with 
the floor slab. The superstructure was con- 
structed in two main operations, up to mid- 
height knuckle level, work on the upper walls 
and roof then being carried out in one further 
operation. Work proceeded on both tunnels 


ing towers within the tunnels and comprised 
timber runners with plywood panels, with 
arrangements for varying the thickness of 
walls without the need for dismantling the 
scaffold and shutters. 

Shuttering for the internal face of the lower 
walls and the external face of the upper walls 
was in the form of light panels 5ft high sup- 
ported by the main centring through precast 
concrete spacer blocks and held in by bolts. 
These blocks served the combined purposes 
of spacer blocks and to form the required holes 
for subsequent fixings. 

Superstructure work on each tunnel was 
begun at the centre, working outwards towards 
each end so as to use shuttering material to 
the best advantage. No. 2 mixers were used 
for concreting, one at each end, the concrete 
being transported by means of bucket skips 
on Jubilee track trolleys along the floor of 
the tunnel and hoisted to working level by 
means of a Neals crane. The work was carried 
out in 4ft 6in lifts and the concrete was tho- 
roughly compacted and consolidated by means 
of immersion vibrators. The main structure 
was of 1:2:4 mix, the average cube results 
of some 276 tests taken being 4220 lb at 
twenty-eight days. 

The care taken in the design and construc- 
tion of the shuttering and in the control of 
concréte mixing and placing was found to 
give, we understand, excellent surfaces, which 
required little after-treatment. 

Architects for the work were Messrs. James 
M. Monro and Son, B.Se., A.R.I.B.A., of 
11, Old Queen Street, S.W.1, and the consulting 
engineer for the reinforced concrete work 


contract load, landing gates or protection, and 
method of operation. Typical examples are illus- 
trated by means of diagrams. A specimen data 
sheet which might form the basis of any inquiry 
and tender is included. The code is a draft and 
subject to emendation in the light of comments 
before final publication. Comments are invited 
and will be welcomed. They should be forwarded 
to the Codes of Practice Committee not: later than 
March 2, 1948. 

Copies of the draft code may be obtained from 
the British Standards Institution, price 2s. post free. 


(ORDINARY AND 
RAPID HARDENING); PORTLAND 
BLAST-FURNACE CEMENT (NOT EX- 
CEEDING 65 PER CENT BLAST-FURNACE 
SLAG); HIGH-ALUMINA CEMENT 

No. 12: 1947; No. 146: 1947; No. 915: 1947. 
These new editions of three British Standards for 
cement have recéntly heen issued. The standards 
specify the composition of the various cements, 
sampling procedures and tests of the following 
properties :—Fineness, chemical composition, 
strength, setting time and soundness. The test 
for’ fineness has been revised to provide for testing 
alternatively by sieving or by the determination 
of the specific surface. Alternative methods for 
testing the strength are provided, except for high 
alumina cement, which is confined to compressive 
strength testing only, as it has been necessary to 
reintroduce the tensile strength test for the time 
being owing to the fact that pnly a small number of 
reliable vibration machines are available for 
carrying out the compaction of mortar cubes for 
the compression test. The appendices of each 
specification set out the details of the methods of 
testing and describe the apparatus needed, including 

a description and photograph of the vibration 

machine for the compacting of mortar cubes for 

the compressive strength test. Price 3s. 6d. each, 
post free. 
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French Production and the 
Monnet Plan 


Last November the Monnet Commission 
published a report on the French financial 
position and its relationship to the Monnet 
plan. According to that report, inflation 
had France in its grip. Prices were rising 
steeply, and in order to keep the plan alive 
the Government had to resort to large-scale 
borrowing from the Banque de France. The 
money borrowed was used for the basic, national- 
ised industries, whereas the secondary indus- 
tries, which depended upon capital investment, 
were unable to meet the demands of the 
plan. 

At the end of the year the Commission pub- 
lished another report showing the progress 
made during the first six months of 1947. 
This report. however, is not indicative of the 
true position, for production at that period 
was not seriously menaced by the financial 
crisis, which was to come later. Below, how- 
ever, is given some indication of production 
under the headings of the plan up to last 
June. 

Coal_—For the whole year a target of 
74 million tons was set, including 55-5 mil- 
lion of French coal and 18-5 million tons 
of imported coal. In the first six months 
25 million tons were mined, and 6,000,000 
tons imported. 

Electricity —The 1947 target was 14,000 
million kWh from hydraulic ‘sources, 12,000 
million kWh from coal, and 1300 million KWh 
imported. For the first six months of 1947 
production was 7500 million kWh from 
hydraulic sources. 5300 million kWh from 
coal and 600 million kWh imported. Thus, 
electricity production could be considered 
satisfactory. 

Steel.—For the first six months, 2,500,000 
tons was produced, showing an increase of 
12 per. cent over the last six months of 1946. 
The 1947 target was 7,500,000 tons, including 
imports. The results cannot, therefore, be 
considered wholly satisfactory. 

For the whole year it is possible to make 
an estimate of production. All the basic 
industries. it is known, have been held up 
through lack of steel, and this was due in a 
large part to lack of coal. The second group, 
including textiles, agricultural machinery and 
reconstruction, was held up by lack of materials 
and capital, which was not forthcoming from 
private sources. On the other hand, the 
basic, nationalised industries were able to call 
on the Banque de France, and this was partly 
responsible for the growing inflation. 

This, however, was not true of the oil indus- 
try, which was able to find capital in British 
and American markets. For the rest, capital 
was not forthcoming when the State would 
not provide it. It is also necessary to point 
out here that in order to provide industry 
with cheap steel, prices were kept down and 
for this reason the steel industry was unable 
to carry out its modernisation programme. 
It should also be remembered that the steel 
industry, not being nationalised, was also 
starved of capital. 

As the franc verged on collapse the Govern- 
ment was compelled to take steps limiting 
capital expenditure. Nevertheless, there were 
misgivings about drastic cuts, which would 
seriously modify the plan. 

After deciding on a 40 per cent cut in the 
road construction, bridge construction and 
general reconstruction programmes, the Govern- 
ment examined the basic and other industries. 
It was decided to reduce production as little 
as possible. Other means had to be found to 
avoid inflation. Six months were given to 
achieve this, for by that time it is hoped that 
American interim and other aid will be received. 
Interim aid has, in fact, been received already. 

First step was the supertax on 1946 profits, 
payable in 1947. Part of the yield of this 
tax will be paid into a Reconstruction Fund, 
which will aid modernisation in 1948. American 
aid will also be used but the use to which it 
will be put has not as yet been decided, as 
the French Government cannot use the funds 
without consultation with the United States 
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Government. Part of the yield from the super- 
tax will also be used to repay the State, which 
will, in its turn, repay the Banque de France. 
This, indeed, is the intention of the Govern- 
ment. 

The following figures show how all industry 
is affected by the cuts and the changes made 
in the Monnet plan for 1948. 





Initial Revised 
programme programme 
Nationalised industries In 000,000,000 
francs 
Coal perearag esd, Paths TS 61 50 
Blectrislty  ... 0...) 4... 95 76 
Gas Miateeshe eisiscibien..ceor 6 45 
Railways cok canelteaeieS sock 86 61 
248 232 
Private industry 
Steel... dik ness 25 19 
Cement . ok: .. oh Seas 3 2 
Shipping ve. 7 6 
Coking (steel industry) — ott 2 1 
37 28 
Total 285 260 


eedietions in pase will be imposed 
on industry as follows :— 

Coal.—Reduction in housing programmes 
for foreign miners. 

Electricity—Cut in investments 
hydro-electric plant. 

Railways.—Cuts in new construction, hous- 
ing and the postponement of the Dijon-Lyon 
electrification programme by six months to 
one year. 

Steel.—The industry will have to decide this 
itself. It does not depend upon the Plan 
Commission. This is also true of cement. 

Inland Navigation.—Postponement of orders 
for inland craft. 


in new 





Trevithick and the Merthyr 
Tramroad* 
By 8. MERCER, A.M.I.C.E., A.M.I. Mech, E., F.G.8. 


ALTHOUGH many fruitless attempts have been 
made to discover Trevithick’s high-pressure 
tram engine, which, as is generally known, was 
the first locomotive to run on rails, no attention 
has been given to the tramway upon which it 
was designed to run. The event referred to 
took place on February 21, 1804, along a tram- 
way from Penydarren Ironworks to the canal 
basin at Abercynon, in South Wales. 

From the middle of the eighteenth century 
onwards Merthyr Tydfil developed rapidly as a 
centre for the manufacture of iron, and in 1790 
the Glamorganshire Canal Act was passed, 
whereby a canal 25 miles long was constructed 
from Cyfarthfa Ironworks at Merthyr to “‘ The 
Bank ” by the River Taff, south of Cardiff, and 
opened for traffic in 1794. The northern 
section of the canal, 9 miles in length, was high 
above the River Taff and at Abercynon it fell 
200ft to cross the river from west to east on an 
aqueduct. Due to lack of water and the time 
taken for barges to negotiate the series of locks 
at Abercynon and the alleged preferential 
treatment given to Cyfarthfa traffic, the iron- 
masters at Dowlais, Penydarren and Plymouth 
Ironworks, situated to the east of the Taff, 
became dissatisfied with their new mode of 
transport, and on January 18, 1799, entered 
into an agreement to construct a tramway 
running parallel to the Taff from Merthyr to 
Abercynon, under the “four-mile clause” 
(No. 57) of the Canal Act. Although the clause 
was not intended to make provision for the con- 
struction of a line nearly 10 miles long, the 
scheme met with general approval under the 
circumstances. The line was owned privately 
by the Dowlais, Penydarren and Plymouth 
companies, who held five, five and four shares 
respectively, making a total of fourteen. 
Richard Hill, of the latter company, undertook 
the construction of the line ; George Overton 
was engineer and it operated under the name 
Merthyr Tramroad Company. 

Commencing at Merthyr, where the Trevi- 
thick memorial now stands, the line follows the 
eastern side of the Taff Valley for a distance of 
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* The Newcomen Society, February 11, 
Summary. 





April 2, 1948 


94 miles, falling continuously 341ft with an 
average gradient of 1 in 145, the ruling gradient 
being 1 in 50. The northern part of the lino, 
which passes the sites of the Plymouth furnaces, 
Pentrebach forge and Dyffryn furnaces to 
Troedyrhiw, the whole managed by R. Hill and 
Sons, has been partly buried or incorporated 
in railways associated with later colliery 
developments. The tunnel in which Trevithick 
moved the tram plates to bring the engine to 
the centre of the arch is situated behind the 
remains of the Plymouth furnaces and 
approached through a larger tunnel con. 
structed later. The old tunnel is 8ft high and 
8ft 5in wide, consisting of a semicircular arch 
supported on vertical side walls and built of 
Pennant sandstone. 

The southern half of the line is used as a foot- 
path. At Pontygwaith it is crossed by a bridge 
22ft |.igh with a span of 12ft, and at Quakers 
Yard it twice crosses the Taff on bridges with 
elliptical arches rising 27ft 6in above the water 
and having a span of 63ft. All three are built of 
Pennant sandstone. The basin at Abercynon 
has been filled in, but otherwise this area, 
originally known as “ Navigation,” has under- 
gone no change. A branch line continues 
through a rectangular opening, 8ft high by 
8ft 9in wide, beneath a road to another basin 
} mile distant. In 1823 Overton prepared plans 
for extending the line for 15 miles to Cardiff and 
from there a canal to Cogan, near Penarth, 
2} miles long, but the scheme was dropped. 

The tramway for about a mile in the vicinity 
of Pontygwaith is substantially as originally 
constructed; the cast iron tram plates are 
missing, but a number are preserved in the 
museums at Merthyr and Cardiff. Three types 
were in use, all of which were 3ft long and 4}in 
wide, with a vertical flange on the inner edge 
suitable for constraining wheels with flat rims. 
The oldest were spiked directly to roughly-’ 
shaped Pennant sandstone sleeper blocks 
embedded in ballast, the centre distance of the 
holes measured across the line varying from 
4ft 8in to 4ft 9in. The next development was 
the introduction of a cast iron chair between 
the sleeper block and plate, the latter being 
secured by a wooden key. Finally @ chair and 
plate were designed in which the latter could 
either be spiked directly to the block or secured 
to the chair by means of a key. 

Passing places 80 to 100 yards long were 
irregularly spaced five per mile and four of 
these may still be seen. 

After 1841 the tramway was used by the 
three iron companies both as a feeder to the 
Taff Vale Railway, which was opened from 
Merthyr to Cardiff in that year, and as a means 
of internal communication, but following the 
opening of the Dowlais Railway in 1852, which 
gave the Dowlais Company direct access to the 
Taff Vale Railway, that iron company had no 
further use for the tramway. This being so, it 
was agreed that the partnership between the 
three companies should be dissolved and by an 
indenture of 1854 the five shares held by the 
Dowlais Company were transferred to the 
Penydarren and Plymouth companies in the 
ratio of five to four respectively. The former 
company, however, closed its gates in 1859, but 
the Fothergills, successors to the property, still 
hold five-ninths of the tramway. The Plymouth 
Company, after many changes, passed into the 
hands of Powell Duffryn, Ltd., and finally the 
National Coal Board, which now owns the 
remaining four-ninths of the derelict but historic 
tramway. 
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Screntiric INFORMATION CONFERENCE.—The 
Royal Society is arranging a conference on Scientific 
Information Services to be held in London from 
June 21st to July 2nd next. It will be attended by 
representatives of countries providing information 
services in English, namely, the countries of the 
British Commonwealth and the U.S.A. It is pro- 
posed that the conference shall consider information 
services from the point of view of the scientific 
user, and that its scope shall include the agricultural, 
medical and engineering sciences. The conference 
will meet in four sections, dealing with Publication 
and Distribution of Papers reporting Original 
Work; Abstracting Services; Indexing and other 
Library Services; and Reviews, Annual Reports, 
&e. 
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B.E.A. Interim Bulk Supply 
Tariffs 


SrctT1on 37 (I) of the Electricity Act, 1947, 
stipulates that the prices to be charged by the 
British Electricity Authority for supplying elec- 
tricity to the Area Boards shall be ‘ in accord- 
ance with such tariffs as may be fixed by the 
Authority from time to time... .” Pending the 
determination of the Authority’s tariff policy, 
it has been decided to introduce interim tariffs 
for bulk supplies of electricity to the fourteen 
Area Boards, from vesting day (yesterday). 

These interim tariffs are estimated to produce 
an aggregate revenue sufficient to cover the 
Authority’s expenditure on revenue account in 
respect of generation and main transmission 
of electricity supplies to the Area Boards. Apart 
from two variations which are discussed briefly 
in the following paragraphs, the tariffs are 
uniform, comprising (a) a fixed kilowatt charge 
of £3 10s. per kilowatt of maximum demand at 
each point of supply, and (6) a running charge 
of 0-335d. per unit. 

As was the case in the previous Grid tariffs, 
this running charge will be subject to a fuel 
cost variation of 0-0007d. ‘per unit for each 
penny by which the cost of fuel in any particular 
area is above or below 38s. per ton, with a 
calorific value of 11,000 B.Th.U. per pound. 
This variation is designed to allow a balance to 
be preserved between the cost of electricity and 
the cost of alternative forms of heat and power 
in each area. 

The purpose of the second variation from the 
uniform tariff is to avoid abrupt changes in the 
aggregate cost of supplies to the individual Area 
Boards as compared with the costs which their 
predecessor undertakers would, as a whole, 
have incurred. Accordingly, the kilowatt and 
running charges (but not the fuel cost variation) 
will be subject to the percentage discounts and 
surcharges detailed in the accompanying table. 


Percentage Variations 


Per cent. 
Area Board Surcharge Discount 
ee ee ee Pe — 
South-Eastern ... ... ... 7 pia 
Southern a ae a — 
_—. Western he bah (ace —_e 
East “Midlands sob, taal: Ae Nil 
Midlands ay OF ae ee ee 10 
South Wales . 10 — 
Merseyside and North Wales 3 — 
Yoduhiee ove _ 2 
North-Eastern a ere ee 7 
North-Western ... ...  «.- Nil Sys Nil 
South-East Scotland ...... — 4 
South-West Scotland ... ... — 8 


It will be appreciated that the interim tariffs 
are similar in general structure to the Grid 
tariffs which they replace, and, moreover, are 
universally applicable throughout the jurisdic- 
tion of the British Electricity Authority. Pre- 
viously, on the other hand, undertakings 
owning selected stations could (under certain 
conditions specified in the Electricity Act, 1926) 
obtain bulk supplies at charges differing from 
the Grid tariff. Another difference is that the 
variations in the fixed charge, on account of 
power factor and rates, which were provided 
for in the Grid tariff, are not included in the new 
interim tariffs, since these factors can be 
adjusted in other ways now that the industry 
is under unified control. 


———-_———_—— 


Swinpon Ramway Works.—Sir Cyril Hurcomb, 
chairman of the British Transport Commission, 
announced recently that because of the urgency 
of speeding up repairs to wagons, the work which 
had previously been carried on outdoors at Swindon 
had now been transferred to the Newburn carriage 
shed. The transfer involved reinstatement 
of the railway tracks and repairing installations 
which had become dilapidated during the period of 
requisition. The new arrangement would provide 
an increase of approximately 2000 wagon repairs 
per annum. Sir Cyril also said that plans had been 
prepared to modernise the smiths’ shop and to 
extend the present welding facilities. A further 
proposal designed to increase the efficiency of the 
Swindon works is the construction of a new auto- 
matic telephone exchange. with 750 lines. 
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Load Dispatching and the 
British Grid System* 
By A. R. COOPER, M.L.E.E. 
INTRODUCTION 

Tue expression ‘load dispatching” is 
commonly used to describe the practice of 
transmitting electrical energy over a transmis- 
sion system in accordance with a predeter- 
mined programme. In its simplest form, load 
dispatching is concerned with the transmission 
of energy from a generating station over a 
single circuit to a load centre; in its more 
complex form it deals with the net interchange 
of energy between sections of a network, 
and, by taking account of variations in the 
costs of generation at different stations, nor- 
mally ensures that adequate and reasonably 
secure supplies are provided for the minimum 
overall cost. 

Two aspects of this subject which call for 
separate consideration are the long-term and 
the short-term planning which is associated 
with load-dispatching programmes. Long- 
term planning deals with the provision of new 
power plant and transmission reinforcements 
to meet future conditions whilst short-term 
planning is concerned with the daily transfers 
over an existing system. As these daily trans- 
fers are often limited by the capacity of the 
equipment which has been provided, it is 
appropriate that consideration should be given 
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Fic. 1—Load Estimates—Error in Estimates, for Three 
Years Ahead, No. of Estimates Examined=1000 


to the problems associated with long-term 
planning and that some indication should be 
given of the extent to which actual operating 
conditions have been predictable. 


Security OF SuppLies: Lone-TERM PLANNING 


Normally, forward planning is carried out 
at least three years in advance, as this is the 
minimum time required for providing new 
generating plant or for carrying out major 
modifications to the transmission system. 
The accuracy of three-year forecasts of a num- 
ber of factors associated with the forward 
planning of the British Grid system are given 
in the following Section. 

Estimation of Loads.—The most important 
item in the long-term planning proposals is 
the estimation of the size and location of the 
loads to be met. The results actually obtained 
by electricity undertakers in this country, 
over a period which included the war years, 
are shown in Fig. 1, which illustrates, on a 
frequency distribution basis, the accuracy of 
one thousand estimates of local loads prepared 
three years in advance. 

It will be observed that there is a tendency 
to underestimate rather than to overestimate 
the loads, and this tendency, if not allowed 
for in the forward planning, can result in the 
design of the transmission system being too 
light to meet all requirements. Some 14 
per cent of the estimates included in the survey 
were deficient by more than 7MW, which is 
10 per cent of the rating of a normal 132kV 
line. The load estimates which are adopted 
for planning purposes, however, are derived 
not only from a summation of the estimates 
prepared for individual undertakings, but also 
from an independent estimate which is based 
on an analysis of trends in the national sales 
of electricity to different classes of consumer. 
As neither the undertakers’ estimates nor the 
sales analysis estimates are designed to cover 





*Institution of lectrical Engineers. Abstract. 
March 18, 1948. 
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exceptionally severe weather conditions, a 
“severe weather” allowance is included in 
the adopted estimates. 

The estimates adopted for plant extension 
purposes compared with the peak loads which 
actually developed are shown in Fig. 2. The 
diagram also shows, inverted, the temperature. 
variation from normal for the time of year 
on the days on which peak load occurred. 
The unprecedented rate of load increase between 
the winters 1945-6 and 1946-7 was due, not 
only to the exceptionally severe weather 
which developed during the first two months 
of 1947, but also to the fact that an actual or 
anticipated shortage of domestic fuel supplies 
had caused the general public to purchase 
large numbers of electric fires and water heaters 
and to use them extensively in order to con- 
serve its fuel stocks. 

Estimated Availability of Existing Plant.— 
The output capacity of generating plant which 
is available for carrying load is always less 
than the total maximum output capacity of 
the individual items of the plant, owing to 


12,000 





10,000 


6,000 —— Adopted Estimate 


—— Actual Load 


Megawatts 


4,000 


°F Below Average 


1938/39 


@ 


Fic, 2—Mazimum Demands, 1938-39-1946-47 


“THE ENGINEER” 


one or more of the following causes : » (a) 
breakdown; (6) overhaul; (c) unsuitable 
fuel ; (d) other causes (unclassified). 

Complete records of loss of generating plant 
due to breakdown are not so far available, 
but detailed returns are made nationally of 
the plant breakdown position on Monday 
of each week and Table I- has been prepared 
from these returns. 

It would be unwise to draw definite coriclu- 
sions from such limited information as is used 
in the preparation of Table I, but from first 
impressions it would appear that the trend 


TasLz [ 





| 
Percentage loss of output 


Year owing to breakdown 


lant Total plant 
ins } installed 





Average 
1946 3 years 





1944 1945 
MW Per Per Per Per 
cent cent eent cent 
1920-1929, 2,775-4 6-2 3-0 6-9 5-4 
1930-1939, 4,343-3 7°8 5-7 4-6 6-0 
1940-1944 2,644-3 9-8 10-7 7-6 9-4 





*Output lost, (MW) x number of weeks out of service 
(expressed as a percentage of output of plant installed 
x 52). 


towards high-speed machines working at higher 
pressures and temperatures has carried with 
it a general reduction in availability. 

The loss of output caused by turbine break- 
downs has been greater than that produced 
by alternator failures. Blading troubles have 
been the principal cause of turbme breakdowns, 
whilst rotor failures, due largely to copper dis- 
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tortion, have caused most of the alternator 
breakdowns. Intensive research work is being 
carried out on both these causes of failure. 

The significant facts which emerge from these 
statistics are that at least one machine in 
every three is taken out of service owing to 
breakdown every year and that these break- 
downs are more likely to occur on modern than 
on older plant. 

The reduction in plant output capacity owing 
to supplies of unsuitable fuels during the past 
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Fic. 3—ZInier-Area Energy Flows for Winter 


six years was due to such factors as increases 
in ash content and in the percentage of fines, 
and also to the supply of fuels with volatile 
contents, ash fusion temperatures, &c., unsuit- 
able for the design of boilers in which they had 
to be burned. 

In estimating the future conditions of avail- 
ability of plant, some allowance has to be made 
to cover the total reduction in output capacity 
due’ to the foregoing causes. Table II shows 
the differences on a megawatt and a percentage 


TaB_E Il—Total Loss of Plant Capacity at Time of Peak 





ee between actual and 











estimate* 
Winter peak 
Per cent varia- 
MW tion from esti- 
mate 
1939-40 | — 348 —31-0 
1940-41 + 62 + 5-4 
1941-42 | + 84 + 7-6 
1942-43 +487 +71-0 
1943-44 + 646 +55-4 
1944-45 +748 +81-7 
1945-46 | — 87 — 5-0 
1946-47 2 


— 254 —14- 








* + Indicates actual greater than estimate. 
—Indicates actual less than estimate. 

basis between the total of these losses of out- 
put capacity estimated three years in advance 
and the losses which actually occurred during 
the winter peak-load period. 

Estimated Commissioning of New Plant.— 
Table III shows the differences between the 














Taste III 
Total plant | Percentage 
Total plant | obtained | of plant pro- 
Year programme | fiom the | gramme in- 
for each | programme | stalled dur- 
year during pro- | ing pro- 
gramme year | gramme year 
MW MW Per cent 
1935 571 252 “1 
1936 472 342 72-5 
1937 596 334 56-0 
1938 659 538 81-6 
1939 646 356 55-1 
1940 473 152 32-1 
1941 752 418 55-6 
1942 861 468 54-4 
1943 212 142 67-0 
1944 414 160 38-6 
1945 No pro- 
gramme 
Average for 
10 pro- 
gramme 566 316 55-8 
years | 











amount of new plant planned for each of the 
years 1935-1945 inclusive and the plant 
actually commissioned in each year from the 
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programme for that year. It will be noted 
that, on an average, little more than half the 
new plant was commissioned during the pro- 
gramme year for which it was planned. 

The causes of these delays are numerous and 
include such items as shortages of suitable 
labour and materials both at manufacturers’ 
works and on site, and protracted negotiations 
with official bodies in regard to such matters 
as acquisition of new sites. In addition to 
these factors, however, much valuable time 
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Peak Conditions, 1939-40, 1942-43 and 1944-45 


has frequently been lost owing to the absence 
of properly co-ordinated planning and pro- 
gressing arrangements and to the late placing 
of orders. 

Summary.—The overall effects of the unpre- 
dictability of future conditions can be seen 
from Fig. 3, which shows for the winters 
1939-40, 1942-3 and 1944-5, the actual inter- 
change of energy at time of winter peak between 
areas which were designed to be self-supporting. 
Although the original plant and load estimates 
for each of the winters shown were based on 
the assumption that there would be zero trans- 
fer between areas, the actual transfers were 
as high as 292MW at times of peak load. 


SHoRT-TERM PLANNING FOR SECURITY 

Short-term planning refers to the preparation 
of daily load-dispatching programmes which 
are designed to meet the estimated demand at 
all points on the network and to make the 
most economical use of the available generating 
plant consistent with the provision of the 
necessary security of supplies. 

In preparing these programmes, security 
of supplies is reasonably safeguarded by so 
arranging the transfers that normal variations 
in local loads will not cause overloading of 
circuits and that the loss of any one line will 
not cause the sequential tripping of other 
lines. 

The British Grid system was originally 
designed to operate as seven independent sec- 
tions, as there were doubts about the possibility 
of being able to operate all these sections in 
parallel. In 1939, however, the plant-load 
position was such that, although there was 
sufficient plant in the country to meet the 
national load, there was a plant surplus in 
the northern half of the country and an appre- 
ciable deficit in the south. It was decided, 
therefore, that the experiment of operating 
the whole of the Grid system in parallel should 
be tried in order to avoid load shedding in the 
south by drawing on the plant surplus in the 
north. The experiment, from the operational 
viewpoint, was successful and parallel working 
on @ national basis has been in force since 
that date. The only serious difficulties which 
have been encountered have been due to the 
limited capacity of the inter-area tie-lines. 
These were originally designed to facilitate 
line maintenance and to assist in meeting 
emergency conditions, but it was not antici- 
pated that they would be used for dealing 
with heavy transfers of energy between dif- 
ferent areas. Additional tie-lines have been 
erected, chiefly during the war years between 
South-East and South-West England, but 
some line limitations still exist, the most acute 
being those between the northern and southern 
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ha ves of the country. When considering the 
transmission difficulties which arise under 
existing conditions, however, it should be 
remembered that the parallel operation of the 
Grid system is a departure from planned con- 
ditions and that it will be some time before 
the system can be sufficiently reinforced to 
deal with the necessary inter-area transfers. 

Sudden Variations in Local Loads.—Sudden 
changes in load flows, which are departures 
from the planned transfer conditions, are due 
chiefly to two causes: first, changes in loca! 
weather conditions; a black cloud over the 
Central London area can, for example, produce 
a load increase of as much as 500MW ; secondly, 
the timing of normal variations in demand, 
which differ between various parts of the 
country; for example, the lunch-time drop 
in load occurs earlier in the north of the 
country than in the south. The load swings 
under these conditions can be very severe, 
e.g., a reversal of more than 100MW in ten 
minutes. 

The variations in load associated with the 
Government’s cuts in supplies of electricity 
for domestic purposes were difficult to deal 
with. In many: cases there was insufficient 
plant to meet the total load immediately 
before 09.00 hours, with the result that all 
plant had to be forced to its maximum rating 
and then suddenly unloaded. This process 
of violent loading and unloading was repeated 
at 12.00, 14.00 and 16.00 hours each day. 
The difficulties were most acute in South-East 
England, as the domestic load in that area 
expressed as a precentage of the total load 
was much higher than in any other area, and 
it is interesting to note the methods adopted 
for dealing with these heavy fluctuations in 
demand. 

The variations in load, frequency and inter- 
area transfers which occurred in the South- 
East England area are shown in Fig. 4. It 
will be seen that as the load was rising to its 
maximum value each day, just before 09.00 
hours, the area was allowed to import heavily 
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from adjacent areas, and the national fre- 
quency was allowed to fall below 49 c/s. By 
this means it was possible to reduce the rate 
at which generators had to be unloaded when 
the domestic cuts occurred at 09.00 hours by 
allowing the frequency to rise to a value ap- 
proaching 51 c/s and by causing the heavy 
import of energy from adjacent areas to swing 
over to a heavy export. In dealing with the 
sudden rise of load at noon, the reverse pro- 
cedure was adopted: the South-East England 
area exported heavily to neighbouring areas 
just before noon and the frequency was raised 
to its optimum safe value with the result that 
the sudden increase in load at noon could be 
met partly by increased generation on plant 
in South-East England, partly by allowing 
the export to other areas to swing over to an 
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import and partly by allowing the frequency to 
fall. The whole procedure called for the utmost 
care by control engineers and station staffs 
and the fact that all these operations were 
carried out over a period of some months 
without damaging a single machine is a high 
tribute to the operators concerned. 

Sequential Tripping.—The difficulties of 
operating the National Grid system are accen- 
tuated by the fact that there are only two 
interconnectors between the north and south 
of the country and all the out-of-balance 
transfers between two groups of plant each 
of roughly 5000MW have to be taken over 
these two lines. If the system were solidly 
connected and heavy transfers were occurring 
in the same direction over the two north-south 
interconnectors, the loss of one line would be 
followed, almost inevitably, by the loss of the 
other, as the load interrupted on the first line 
would be diverted over the network and added 
to the transfer on the second line and would 
be liable to cause it to trip on overload. Simi- 
lar conditions can arise in other portions of 
the network. 

In order to minimise these risks, some Grid 
interconnectors are opened in order to ensure 
that the loss of any one line shall not preci- 
pitate the loss of others. In the case of the 
two north-south interconnectors, for example, 
arrangements are made, whenever the trans- 
fers are such that there is risk of sequential 
tripping, to split the Grid system. With this 
arrangement, the loss of either interconnector 
would merely interrupt the transfer over that 
interconnector and would not appreciably 
affect the transfer over the other. The splitting 
of the system is designed to make the best use 
of such plant as is available by arranging, 
as far as possible, that the plant connected to 
each tie-line will produce no more than the 
maximum safe transfer over that line. 


Economic OPERATION : LonG-TERM PLANNING 


Plant Performance.—The basic data required 
for planning the economic operation of an 
electricity supply system are : first, an estimate 
of the maximum demand which will have to 
be met ; secondly, an estimated load duration 
curve for the year under review ; and thirdly, 
an estimate of the costs of generation of every 
generating set which is capable of meeting 
some part of the estimated maximum demand. 

The total capacity of the generating plant 
on a “sent out” basis should exceed the esti- 
mated maximum demand of the system by an 
amount sufficient to provide for the running 
of spare plant equivalent to some 3-5 per cent 
of the total plant capacity and to cover losses 
due to breakdown, overhaul and circuit restric- 
tions. When the capacity of each set is scaled 
down by an amount directly proportional to 
these total allowances, the sum of the outputs 
allotted to each set should equal the estimated 
maximum demand of the system. The sets 
are then arranged in order of merit based on 
the fuel cost per kilowatt-hour at m.c.r. 

The number of kilowatt-hours actually 
generated by each machine, however, varies 
widely from that derived from its place in the 
order of merit and its appropriate allocation 
of energy from the load duration curve, for 
such reasons as the following :— 

(a) Reduced availability, which makes it 
impossible for the machine to deliver its quota. 

(6) The need for making a greater contri- 
bution to the power pool in order to cover 
reduced availability on higher merit plant, 
or for making a smaller contribution in order 
to offset the extended running of low-merit plant. 

(c) Lack of operational flexibility such as 
unsuitability for two-shift working or quick 
starting and stopping. 

(d) Extensive running of low-merit plant to 
provide local security of supplies. 

In the case of peak-load plant, the theo- 
retical allocation of kilowatt-hours bears little 
relation to the energy actually generated by 
that plant. Every effort is made to reduce 
generation on this type of plant to the lowest 
practicable level, and the departure from theo- 
retical loading, which covers most of its out- 
put, is due almost entirely to factors (c) and (d). 
The extended running of secondary plant is 
due partly to its lack of flexibility in starting 
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up and shutting down, but chiefly to the need 
for making good the reduced availability of the 
high-merit plant. 
SHort-TERM PLANNING 

The principles which apply to the planning 
of short-term economic transfers can be illus- 
trated by describing the arrangements which 
are made for dealing with the load variations 
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on the British Grid system during a typical 
twenty-four-hour day. 

The system consists of some 150 generating 
stations with output capacities ranging from 
1-2MW to 500MW, and totalling roughly 
10,700MW in the winter 1947-48, together with 
approximately 5000 miles of 132-kV_ trans- 
mission lines. For operational purposes the 
132-kV network is grouped into seven areas 
and the operation of the generating stations 
in each area is carried out in accordance with 
instructions received by telephone from the 
area control centre. The area control centres 
operate in accordance with plans laid down and 
instructions issued by national control (Fig. 5). 

Daily O ion.—The sequence of events 
associated with the planning of a single day’s 
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operation can be seen from Fig. 6. Each step 
(a) to (f) is indicated along the time ordinate 
and is described below :— 

(a) By 19.00 hours all areas have been advised 
of the general weather forecast for the follow- 
ing day and the detailed forecast for the period 
about 08.00 hours on that day. The forecast 
will give, for 08.00 hours, details of the antici- 
pated temperature, wind velocity, humidity 
cloud cover and rainfall together with a general 
indication of the way in which these factors 
are likely to vary during the day. 

(6) By 20.00 hours all areas will have sub- 
mitted to national control :— 

(i) Their estimates of the peak loads likely 
to occur during the following morning. (These 
estimates can be derived by applying to a 
basic normal weather load, which is reasonably 
stable for the time of year, adjustments to 
cover the weighted effect of each of the major 
variables included in the weather forecast.) 

(ii) Particulars of the amount of generating 
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plant which they expect to have available. 

(iii) The ‘‘ incremental costs” of generation 
for the area. (These figures give the average 
fuel cost per kilowatt-hour of the plant which 
would be (a) put on load, and (b) taken off 
load to vary the basic transfer by 20MW. The 
basic transfers for each operating period are 
calculated on a weekly basis from reports of 
the probable availability of plant and the costs 


. of generation in each area. These basic trans- 


fers are circulated in advance to all areas.) 

With the incremental costs before him, the 
national control engineer can determine how 
the programme of basic transfers should be 
modified in order to make the most economical 
use of the plant which is available. 

(c) By 22.00 hours the modified programme 
of basic transfers for period I (00.00 to 06.00 
hours) and period II (08.00 to 12.00 hours) 
is issued to all areas. 

(d) At 06.00 hours a detailed short-term 
weather forecast is received and circulated 
to all areas to cover the morning conditions, 
together with a general forecast for the remain- 
der of the day. 

(e) By 10.00 hours estimates of the afternoon 
loads, together with the incremental costs for 
periods III (14.00 to 17.00 hours) and IV 
(19.00 to 22.00 hours) are transmitted from area 
controls to national control. 

(f) By 12.00 hours national control will 
have issued to all areas the programmes of 
inter-area transfers for periods III and IV. 


FutTurE DEVELOPMENTS 


So far as the British Grid system is concerned, 
it would appear that future developments 
associated with load dispatching are most 
likely to be concerned with :—(a) Improvement 
in the availability of plant. (6) Improved in- 
strumentation. (c) Automatic control. (d) 
Improved weather forecasting. (e) Improve- 
ment in power factor. (jf) Changes in design 
of plant. (g) Staff selection and training. 

Improvements in Availability of Plant.— 
In view of the magnitude of the savings 
which can be made by improving the avail- 
ability of plant, intensive research on this 
subject would obviously be worth while. 
It would seem that one of the chief causes of 
low availability in modern plant is the ten- 
dency to adopt plant specifications which leave 
little or no margin in the design for dealing with 
temporary overloads or for covering some loss 
in performance due to wear and tear. The 
so-called maximum continuous rating, parti- 
cularly of boiler plant, is very rarely a rating 
which can in fact be carried continuously 
and cases frequently arise in which the nominal 
m.c.r. of the plant has to be scaled down before 
the equipment has been in service for many 
years. If plant is to remain in service for 
long periods, it should be capable of carrying 
its specified rating with something to spare 
on all its component parts. 

Changes in Design of Plant.—The most 
significant changes which are likely to occur 
in the future development of electricity genera- 
tion appear to be the introduction of the gas 
turbine and, at a later date, the use of atomic 
energy. The gas turbine is well suited for peak 
load work, it requires less water than a normal 
steam-driven unit of the same size and it can 
be installed at load centres on sites which would 
be too small for steam-driven plant. By deal- 
ing with the local peak loads, the gas turbine 
will make it possible for the balance of the 
undertaking’s requirements to be. imported 
at a high load factor and the capital costs of 
transmission reinforcements will be corres- 
pondingly reduced. Atomic energy will prob- 
ably be used first for providing base-load genera- 
tion at large’stations. As the costs of heat at 
these stations will not, as with the present 
system, be affected by the distance from the 
nearest coalfield the lay-out of the system and 
the general distribution of the power flows 
is likely to be very different from those which 
obtain to-day, as all base-load energy will 
probably be exported in bulk from a few atomic 
stations in remote country districts. Gas 
turbines. located at load centres may deal with 
the local peak loads, and the mid-portion of 
the load duration curve, will probably be met 
by steam plant of the conventional type. 
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ATOMIC ENERGY AND THE NAVY 

THE limited amount of information pub- 
lished about the atom bomb experiments at 
Bikini gave at first the impression that the 
successful direction of an atomic weapon 
against a fleet at sea might have devastating 
results. For newspaper reporters naturally 
made particular reference to the state of 
those ships which, being situated nearer to 
the centre of the explosions, were the more 
severely damaged. Even so, those with 
some knowledge of naval operations, and 
more particularly of the wide area of ocean 
covered by a fleet at sea, felt from the begin- 
ning some doubt as to whether the results of 
the Bikini experiments were directly applic- 
able to ordinary naval operations. For, 
large though the area affected by an atomic 
bomb certainly is when judged by distances 
on land, it becomes relatively very much 
smaller when measured against naval dis- 
tances ; it has always been difficult to sink a 
ship by blast alone; and, costly though 
capital ships are to construct, atomic 
weapons are also—at least for the present— 
very costly to make, so that only, say, an 
80 per cent chance of sinking a capital ship 
would justify the use of the weapon against 
a fleet at sea. 

The fundamental question to be debated 
therefore ‘becomes that of determining the 
shortest distance from the bursting point of 
the bomb at which naval vessels suitably 
constructed could expect to escape so little 
damaged and so little affected by radio- 
active consequences of the burst as to retain 
full fighting power. For their dispersal, an 
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obviously effective protection against atomic 
weapons, must not become so great as to 
prevent the operation of each ship as a unit 
in a single fleet. That was a point touched 
upon during the discussion of a paper by 
R. J. Daniel on “The Royal Navy and 
Nuclear Power,” read before the Institution 
of Naval Architects last month and reprinted 
in this issue. ‘The conclusions drawn by Mr. 
Daniel will be found reassuring in relation to 
it. For, though no ship, obviously, can be 
designed to withstand the heat and violence 
of proximity to an atomic explosion, there 
seems to be no insuperable bar to the design 
of fighting ships which could survive the 
attack providing that the explosion took 
place beyond a considerable but still suffi- 
ciently limited distance. The problems to be 
solved are, in fact, engineering ones of assess- 
ing the effects of an atomic explosion in terms 
of blast pressure, temperature, underwater 
shock, radio-activity, &c., and of designing a 
floating structure capable of withstanding 
those conditions and giving adequate pro- 
tection to the crew. Battlecraft of the future 
will have to be built, it seems, with no 
lightly constructed top-hamper vulnerable 
to blast ; with all guns, whatever their calibre, 
mounted in enclosed turrets ; and with means 
available to con the ship temporarily when 
atomic attack is imminent by radar alone 
from totally enclosed and fully protected 
positions. Structurally, no doubt, hulls will 
have to be made stronger and machinery 
will have to be more securely (or more 
elastically) fixed in place to withstand 
the high hydrodynamic and shock stresses 
set up by underwater atomic explosions ; 
decks may need modification to permit 
the outer surfaces of a vessel to be rapidly 
washed® clean of radio-active water and dust ; 
and a new form of “armour” against 
harmful radiations will have to be developed 
to protect the crew. The safe storage of 
atomic weapons on board, if felt desirable, 
itself introduces some interesting design 
problems, too. The satisfactory solution 
of all such problems will engage the tech- 
nical interest of naval architects and 
engineers for many years to come. 

But, as Admiral of the Fleet Viscount 
Cunningham pointed out in a speech at 
the dinner of the Institution, which we 
reported in our last issue, even if fleets 
at sea are likely to be regarded as 
unprofitable targets for attack by so expen- 
sive a weapon as the atomic bomb, they are 
bound to become far more vulnerable when 
refitting in port. Here, however, the eventual 
development of means of propulsion by 
nuclear power may help to provide an 
answer. For ships with “nuclear ” engines 
would have so great a steaming endurance 
without refuelling as to be able to spend very 
long periods at sea; and experience has 
already been gained in the recent war of the 
use of the “ fleet train” to support a fleet 
with other supplies. It might prove 
necessary to provide also facilities for 
recreation and recuperation for crews after 
being cooped up in vessels so protected 
against atomic explosion as to be without 
amenities now considered desirable. Delving 
deeper into the future, Mr. Daniel remarks 
suggestively in his paper that “there is 
already one type of vessel, the submarine, 
which goes a long way to fulfilling most of 
the requirements” of a ship resistant to 
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atomic weapons. Further, the fitting of a 
nuclear power plant in a submarine would 
relieve it of its greatest disadvantage by 
permitting it to proceed submerged at speeds 
comparable with and possibly exceeding 
those of surface ships. Thus controlled 
nuclear energy may one day help to produce 
the answer to the uncontrolled violence of the 
atomic explosion. But that, we think is to 
speculate altogether too far into the future. 
Some of the very serious difficulties that will 
have to be overcome before uranium can be 
considered as an alternative fuel for ship 
propulsion were mentioned both in the 
paper and its discussion. It will clearly 
be a number of years before nuclear 
power is generated even on land upon 
an industrial scale. It will take far 
longer to adapt it for marine purposes. 
Thus so revolutionary a conception as an 
atomically propelled submarine battleship 
or aircraft carrier (if that is what Mr. Daniel 
had in mind) can surely be left for a future 
generation of naval engineers and architects 
to study in detail. For the present technical 
attention is more likely to be concentrated 
upon the more gradual evolution from present 
warship design of new designs adequately 
strengthened and protected to meet atom 
bomb attack. But may it be granted that 
the designs evolved be never put to the test of 
war! For, necessary though it may be in 
special strategic or tactical circumstances for 
a belligerent to use atomic weapons against 
a fleet at sea or, more likely, in harbour, it 
is essentially true that big cities, big ports 
and, more particularly, congested industrial 
areas will prove far more attractive and far 
more profitable as targets than naval, 
military or air force personnel or equipment. 
Under bombardment by German bombs and 
rockets in the recent war civilians grimly 
jested that they would have had safer 
jobs had they joined the armed Forces. In 
the next war—God help civilisation to 
endure it if it comes !—such remarks will 
amount to no more than the sober truth. 


LONDON PASSENGER TRANSPORT 


A pPgriop of fourteen and a-half years’ 
responsibility by the London Passenger 
Transport Board for transporting London's 
population and visitors ended with the vesting 
on January Ist this year of the undertaking 
in the British Transport Commission, and 
the delegation of its management to the 
London Transport Executive. It is fitting, 
therefore, that the Fourteenth Annual Re- 
port of the London Passenger Transport 
Board—its swan song—~should contain a 
review of the way in which the Board has 
discharged its task since beginning operations 
on July 1, 1933. On another page of this 
issue we reprint a large part of that interest- 
ing review. Established by the London 
Passenger Transport Act, 1933, the Board 
was obliged under that Act to provide, in 
conjunction with the main line railways, “‘ an 
adequate and properly co-ordinated system 
of transport in the London Passenger Trans- 
port Area.” That immense task involved 
operations throughout an area of nearly 2000 
square miles, which in 1933 had a population 
of 9,358,000 people. The review describes 


how the Board sought to discharge its duties 
prior to 1939 and how its activities were 
moulded by the changing pattern imposed by 
the following six years of war and two and 
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a half years of peace, in which conditions 
were possibly even more exacting. 

The creation of a unified passenger trans- 
port system demanded a survey of the traffic 
needs of the Board’s area as a whole. The 
first result was that in 1933 there was at once 
begun a rationalisation of services, to 
eliminate unrelated, and often wasteful, com- 
petitive operations. Then a vast programme 
of works was undertaken, for extending and 
improving the railway system in conjunction 
with the main line railways, for substitution 
of trolleybuses for trams and for improving 
and standardising buses and coaches. That 
was a period of steady progress, during which 
the programme of works was pushed forward 
in an orderly and effective manner. It 
resulted in a steadily increasing degree of 
comfort and dispatch attending the travels 
of the citizen. True, at peak hours there was 
serious traffic congestion on London’s high- 
ways, but even at those times travelling 
became more comfortable and less crowded 
in many parts of the area. But the war 
necessarily brought great changes. Traffic 
was at first reduced. Development was 
ultimately brought to a halt. All energies 
were bert on keeping the services running 
with a depleted staff. But after 1941 there 
occurred a remarkable recovery in the 
volume of traffic, which continued un- 
checked until 1946, when a peak was 
reached. Although car miles in 1946 
rose to about 116 per cent of 1933-34 and the 
population of the area was some 97 per cent 
of 1933-34, passenger journeys increased to 
i256 per cent and passenger miles to nearly 
150 per cent of 1933-34. Rides per head 
increased sharply—people found it necessary 
for various reasons to make more frequent 
journeys. The result was much over- 
crowding and consequent delay. After the 
end of the war difficulties in obtaining 
vehicles and completing improvements were 
so great that it was impossible to expand 
services fast enough to meet the rate of in- 
crease of traffic demand. 

The end of the Board’s existence marks the 
end of anera. Its first objective in building a 
satisfactory passenger transport system has 
been achieved. Although, as the Report states 
it is a matter for regret that a more rapid 
recovery from the effects of the war was not 
practicable, the Board did all in its power in 
its fourteen and a half years of life to 
improve the traveller’s lot. But much still 
remains to be done. The London Transport 
Executive takes over responsibility for 
London’s transport at a time when many 
intractable problems need solution. Some 
alleviation of present overcrowding and 
delays may be the consequence of substituting 
new and improved rolling stock and vehicles 
for the old, which has had to be retained in 
service and will still for some years have to be 
retained because of the difficult economic 
situation of the country. But planned exten- 
sions to tube railways and increased road 
services are more likely in the future to 
increase congestion at the centre than to 
reduce it. Something more is required. 
Under the County of London and Greater 
London Plans certain assumptions are made 
about the redistribution of London’s popula- 
tion, which if proved correct by events, 
might ease the load on transport within the 
central area. But are those estimates likely 
to prove correct ? The trend of events since 
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the war suggests that they may prove 
erroneous. Moreover, even if the population 
remains more or less stationary, the people 
of London seem likely to make more 
journeys per head than they used, so that 
improved facilities will still become necessary 
upon that account. One great plan for 
improving rail transport in London exists, 
that of the Railway (London Plan) Com- 
mittee. There is little doubt that it would 
go very far towards satisfying London’s 
needs. But its cost is so vast and the diffi- 
culties to be faced (such as the standardisa- 
tion of methods of electrifying railways on 
the north and south of London) are so 
immense that it seems very dubious whether 
it can ever be carried out. The new Execu- 
tive thus has some difficult problems to solve 
and some difficult decisions to make. May 
the great responsibility that is laid upon it 
inspire it to make wise decisions ! 





Obituary 
OLIVER LUCAS 


Ir is with deep regret that we have to 
record the death suddenly, at Nassau in 
the Bahamas, of Mr. Oliver Lucas, who was 
for forty years a member of the firm of 
Joseph Lucas, Ltd., of Birmingham, and 
for twenty-five years was its joint manag- 
ing director, with Sir Peter Bennett. Hus 
death took place at the early age of fifty- 
six, while he was recuperating his health 
after the strain of his wartime activities 
and his post-war reconstruction tasks. 

He was the son of the late Mr. Harry 
Lucas, and a grandson of Joseph Lucas, 
the founder of the firm. He was educated 
at King Edward’s School, Birmingham, 
and joined the company as a young man. 
From the beginning he identified himself 
with the Lucas organisation and he was the 
inventor of many successful Lucas products. 

In the first world war, he went to France 
with the Armoured Car Brigade, in February, 
1915. Later, while serving with the cater- 
pillars and heavy howitzers, he conceived 
the need for a light, portable signalling lamp 
for infantry use. The lamp he designed 
became known as the “O.L.” infantry 
daylight signalling lamp, and it was exclu- 
sively adopted by both the British and French 
armies. It was so successful that Mr. Oliver 
Lucas was brought back to England to 
develop the invention, which became the 
standard pattern for the British Army and 
was extensively used in the last war. 

Mr. Lucas had an extensive knowledge of 
engineering and he became a recognised 
authority on many transport matters. He 
was freely consulted by designers and manu- 
facturers both in this country and abroad, 
and he travelled widely and was well known 
in the American motor industry. He saw 
at an early date the considerable possibilities 
inherent in fuel injection for internal com- 
bustion engines. His development of a 
fuel injection pump helped to bring about 
the changeover to “solid” injection and 
thus opened the way to the design of high- 
speed oil engines suitable for road vehicles. 
He was a man of strong character, with a 
great capacity for work and a gift of leader- 
ship, but alongside his business drive he 
took the keenest interest in all welfare 
work. 

During the last war, Mr. Lucas was 
appointed Director of Research and Deve- 
lopment at the Ministry of Supply in 1942. 
He took a prominent part in tank design 
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and construction, and was associated with 
the production of the fast cruiser tank. 
In 1943 he went to America to correlate infor- 
mation on the design, development and pro- 
duction of armoured vehicles in North 
America and the United Kingdom. From 
1940 onwards he took an active interest in 
the development of the jet engine and its 
use as a prime mover for aircraft. The work 
of the combustion research laboratories of 
Joseph Lucas, Ltd., was described in our 
issue of July 5, 1946. 

His firm, and British industry generally, 
has suffered a great loss by his death, at a 
time when his fine engineering mind was in 
its prime. He made many friends, and those 
who were privileged to know him will mourn 
the loss of a good friend, a sound adviser, 
and a staunch colleague. 





Letters to the Editor 


(We do not hold ourselves responsible for the opi 
our corr ) 


s of 





THE ENGINEERS’ GUILD 


Sim,—You reported last week a meeting of 
this organisation. After being in a comatose 
state for a considerable time a few leaders 
have decided to give it some encouragement. 
It cannot succeed, for it is not founded on those 
principles which the world has found to be the 
best.. The principle of federation is the vital 
principle to-day, from the United Nation’s 
Organisation to local clubs. Nothing can be 
permanently built up on the basis of drawing 
a few members from this and that institutions 

It is suggested that salaries might be looked 
after by this body, as the great organisations 
are too busy for such trifling matters. Up to 
now every shopkeeper and every factory owner 
has decided what remuneration he wanted for 
his labours. 

Three efforts have been made in the past few 
years to federate the numerous bodies of 
British engineers. The last is still in suspense. 
It could not obtain any support from the three 
chief organisations. To the latter I would 
commend the principle of the United Nations 
Organisation, which embraces large and small 
nations, which in fact is a world organisation. 
The days of insularity are doomed ; practically 
all bodies are becoming catholic. 

The State should regulate the formation of 
new organisations. The laisser faire principle 
has developed a complete chaos in professional 
Institutions. Overlapping abounds. This sub- 
ject I have developed to some extent in your 
columns and in the columns of other papers. 

The order should be the federation of the 
professions of a given country, followed by 
the world federation. That is the idea of 
UNESCO, so that all knowledge, all science, all 
economics and all ethics shall be developed and 
applied for the benefit of the world. 

I am glad to note that, notwithstanding 
the lethargy of the British engineers, the 
international organisation of engineers, whose 
headquarters are at Paris, appears to be likely 
to attain success. 

In all these efforts I participated by 
invitation. 

A. W. Crampton, F.R.I.C.8. 

London, N.W.6. March 25th. 

[Mr. Cramptdn’s opinions on Federation are 
well known and worthy of discussion. But 
we cannot let his references to the Engineers’ 
Guild pass without comment. It is difficult to 
see how the opinion expressed that “ it cannot 
succeed” can be made to conform with the 
facts that the meeting concerned was very 
crowded and that the membership of the Guild 
is rapidly expanding. 

It is also desirable to point out that the major 
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technical institutions to which Mr. Crampton 
refers in his second paragraph are not neglecting 
the matter of salaries as “trifling.” ‘They 
are debarred by their Charters from concerning 
themselves directly with that matter and, in 
the opinion of many, including ourselves, they 
are rightly so debarred.—Eb., THE E.] 





STEEL TURNINGS 


Srr,—It has been asserted that the overall 
collection of steel turnings in this country 
amounts to around 200,000 tons, but that the 
total production of such scrap is in the region 
of 400—500,000-tons per annum 

The surplus is asserted to be dumped in 
refuse pits, &c., because the scrap merchants 
are uninterested in such light and bulky scrap 
and because the producers are rather asked to 
pay for removal than to sell. 

The writer is endeavouring to collate positive 
information of the position regarding (a) 
uncollected steel turnings, and (6) other 
neglected and uncollected iron and steel scrap. 

If you would be kind enough to grant me the 
courtesy of your columns to help in this study, 
this would be much appreciated. I wish to 
appeal to engineers who have experience of 
either (a) or (6), however small in volume, to 
write giving an estimate of weight concerned 
to me. 

W. GEOFFREYS 

10, Jamaica Street, Glasgow, C.2. 

March 22nd. 





Lloyd’s Register of Shipping 


Staff Appointment 


Ir is announced that the Committee of Lloyd’s 
Register of Shipping has appointed Mr. J. R. 
Smith to an important administrative position 
in the Society’s head office, where he will 
work with the Chief Ship Surveyor, Mr. R. B. 
Shepheard, B.Sc., and Dr. Stanley F. Dorey, 
Chief Engineer Surveyor. Mr. Smith will take 
up his duties early in June. After receiving his 
practical training at Short Brothers, Sunderland, 
Mr. Smith was for seventeen years assistant 
drydocks and shipyard manager of the British 
India and P. and O. companies’ drydocks at 
Bombay. He then became a ship surveyor 
to the Board of Trade, and during the war 
was appointed Senior Inspecting Officer, Sea 
Transport, and Director of Merchant Ship 
Repairs in the Middle East. From 1944 to 
1948 he was Director of Merchant Ship Repairs 
in the Western Mediterranean, and for fifteen 
months was the technical representative of 
Lloyd’s Register in that area. 
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Institution of Naval Architects 


No. III—(Continued from page 308, March 26th) 


N the morning of Thursday, March 18th, 
the first paper to be presented was : 
SHIP-REPAIRING AND SHIPYARD PROB- 

LEMS IN THE INVASION OF EUROPE 


By A. J. Merrineton, C.B.E., B.Sc., R.C.N.C., 
Member. 
SUMMARY 

Some four years ago, in the spring of 1944, tre- 
mendous preparations for the invasion of the con- 
tinent of Europe were reaching their final stages. 
It was to be the greatest amphibious operation in 
history, operation “ Overlord.” 

A vast armada of more than 5000 allied ships and 
craft protected and carried the invasion forces to 
the Normandy beaches in June, 1944, and sustained 
the subsequent operations up through the North- 
West European countries into the heart of Germany. 
Operating this great armada of ships and craft 
involved many and varied technical problems and 
a great industrial effort, both in the United King- 
dome and on the Continent. Briefly the paper deals 
with ship-repairing, shipyard, dry docking, and 
associated problems. (1) In the preparation for 
the Normandy assault and during operations on 
the beaches; (2) In the drive up through the 
French, Belgian and Netherlands’ ports into Ger- 
many, until the capitulation ; (3) In the liberated 
countries in North-West Europe and in Germany 
after the capitulation ; with the control of German 
shipyards; disposal of ex-German fleet, &c. 


DIscUssION 


Admiral Sir Harold Burrough said chat 
one of the most difficult basic problems which 
had faced the naval authorities some months 
before D-Day was to make a balanced 
estimate of ship and craft casualties in the 
assault and in the follow-up. There were 
more than 4300 ships and craft taking part 
in the D-Day assault, and some 230 ships 
and major landing craft were billed to arrive 
daily at the beach head. Failure to make 
correct estimates might have had a vital 
effect on the build-up of the Allied forces in 
Normandy. No mathematical analysis couid 
well have predicted the enemy’s sea, air and 
land onslaughts on the Allied invasion fleet ; 
nor could it have predicted the beach 
obstacles nor weather casualties nor the 
proportion of total losses to damaged ships 
and craft. But events had proved the 
organisation to be sound, in spite of the fact 
that in the first month after D-Day some 65 
per cent of the total damage was caused by 
the weather. One supposed that the opera- 
tion of ships and craft for three months off 
open and hostile beaches was a task which 
appealed to the normal instincts of the 
sailor as little as the repairing of damaged 
craft on the beaches appealed to the con- 
structor. However, the fact that such 
good and prolonged maintenance and repair 
work was done under the Normandy beach 
conditions must be regarded as a very 
remarkable achievement. 

Coming to the part of the paper dealing 
with the drive up through the French, 
Belgian and Dutch ports into Germany, 
Sir Harold said the large ship repair facilities 
at Antwerp were second in importance only 
to the discharging facilities. The Admiralty 
and the Ministry of War Transport were 
very quick to recognise that, and had soon 
sent over additional ships for dry docking 
and repair. When he had visited Antwerp 
in February, 1945, shortly after he had 
succeeded Admiral Ramsay, he had been 
deeply impressed by the orderly and expedi- 
tious manner in which the shipyard work 
was proceeding, in spite of the chilly Con- 
tinental winter, heavy rocket and flying 
bomb attacks and the shortages of rations, 
coal and transport. Antwerp had achieved 


the proud record of more than 800 retits 
and 200 dry dockings under the arduous 
conditions of that winter.. 

After the surrender, in May, 1945, his 
main objectives were to bring under Allied 
control the German naval and merchant 
fleets, their bases, dockyards and personne!. 
That was a big task and it was hampered 
by the disintegration of the enemy command, 
the scattering of enemy units in the liberated 
countries, the great distances involved and 
considerable difficulties of communication. 
The careful planning carried out previously 
by ANCXF (PH)—post-hostilities staff— 
of the Allied C.-in.C., working in London, 
in connection with the surrender conditions 
and the organisation for taking over control, 
had proved itself in practice. By March, 
1946, 24 major units and 300 minor units 
were transferred to the United States and 
Russia, and there was not one single case of 
sabotage or scuttling. 

Mr. W. P. Christensen, of the Elsinore 
Shipbuilding Company, in’a written com- 
munication which was read on his behalf 
by Sir Amos Ayre, said that the capitulation, 
on May 5, 1945, had come so quickly that the 
demolition of the Danish shipyards, planned 
by the Germans, had materialised to only 
a very small extent. The shipyards were only 
slightly damaged by sabotage from the 
Resistance movement, but there were no 
stocks of materials. Thus the capacity of 
the shipyards was available after the Libera- 
tion to relieve the ship repair load in the 
United Kingdom. For Danish shipbuilders 
that was a source of great satisfaction ; 
they were thus able to contribute in a modest 
way to the continuation of the war against 
Japan and to assist in the restoration of 
normal shipping conditions. The situation 
in Denmark at the Liberation was somewhat 
complicated on account of the great number 
of ex-German ships in Danish waters. 
Thousands of refugees had arrived in ships 
and barges and even in floating docks over 
the Baltic to Danish ports ; but owing to the 
preparations made by the Allies prior to 
the invasion and liberation, they had suc- 
ceeded quickly, in co-operation with the Flag 
Officer, Denmark, R.C.N.C., the Danish 
authorities and the shipbuilding and shipping 
community, in organising ship repairs, 
allocating the work to the different yards 
and arranging for the supply of material. 
In June, 1945, a Ship Repair Committee 
was formed of representatives of those parties, 
presided over by the chairman of the Danish 
Shipbuilding Conference. : 

Besides the resources for ship repairs in 
the Danish shipyards, four ex-German float- 
ing docks were allocated for carrying out the 
repair programme. Three of those floating 
docks were put into serviceable condition 
and repair shops were erected for use in 
association with them. With those facilities 
they had calculated that they would be able 
to make available for Allied use within a 
short time 750,000 tons gross of non-opera- 
tional ships lying in Danish waters. The 
organisation had worked very satisfactorily 
and by the beginning of July the repairs 
at the shipyards were proceeding well when 
the capitulation of Japan, in August, 1945, 
altered the conditions. But the Com- 
mittee continued to function in connection 
with the repair of ex-German ships to be 
turned over to the Allies, as prizes, the 
repair of German minesweepers and also of 
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Danish ships which had returned to Denmark 
after being in Allied service during the war. 
In the autumn of 1945 the Committee was 
wound up. 

Mr. H. 8. Pengelly said that it had been 
his privilege to serve as Fleet Constructor 
Officer on the staff of Admiral Sir James 
Summerville, Commander-in-Chief, Eastern 
Fleet. In 1943 plans were being prepared 
for landing on the Arakan coast early in 1944, 
in support of our armies against the Japanese. 
The meagre repair facilities available on that 
widespread station, where distances were 
measured in thousands of miles rather than 
in tens, were a source of great anxiety to 
him, the only Constructor Officer in that 
Fleet. The nearest capital ship dock was at 
Durban; a dock at Bombay could just 


accommodate an undamaged aircraft carrier ; 


Colombo and Calcutta could dock cruisers. 
If the operations had been undertaken and 
the landing forces had met determined 
resistance from the enemy, lack of repair 
facilities might well have become a major 
problem. A necessary insurance for the 
protection of the British Empire appeared 
to be the provision of docks and machine 
shops at well-distributed strategic points, 
even if such were not economically employed 
in peacetime. Those facilities could not be 
provided at short notice in wartime, and 
fleet repair ships could meet only a small 
part of the requirements. Anyone who had 
made a journey of 1000 or 2000 miles in a 
torpedoed ship, through waters in which 
hostile submarines were operating, would 
appreciate with what longing one remem- 
bered the docks and workshops available in 
the United Kingdom. 

Mr. D. B. Kimber, who said he had been 
fortunate in having participated in nearly 
all the phases described in the paper, stressed 
the importance of uniformity in equipment. 
For instance, if there were a party with say 
four welding sets, amongst which there were 
three different kinds, it did not really help 
in keeping them all in operation, and they 
were valuable items of equipment. Certain 
of the British equipment had shortcomings. 
He had cast envious eyes particularly on 
the American trucks with welding sets ; 
they would go anywhere and would get out 
of any sort of trouble. One would have 
liked also some of the long boom cranes 
which the Americans had used, having a 
nice high lift and which were able to go 
anywhere without becoming bogged down, 
which he was afraid could not be said of all 
our equipment. He mentioned the very 
generous assistance and co-operation received 
from American units on the beaches, par- 
ticularly the U.S. Navy Salvage Organisation. 

The M.L.R.U. (mobile land repair units) 
mentioned in the paper were perhaps the 
most satisfactory repair units ever formed ; 
they were mobile, well balanced in com- 
position and equipment, and particularly 
they were self-contained. The landing 
barges (engineering) were an improvisation ; 
nothing better could be obtained at short 
notice, and they were certainly better than 
nothing at all. They had got into a lot of 
trouble; they were swamped frequently, 
had suffered bent shafts and propellers, 
and generally speaking they were nothing 
like so satisfactory as he imagined the 
converted landing craft tank Mark III, 
which was never in action in the European 
theatre. He felt that the function of the 
port repair barges had been misunderstood. 
Their function, as he conceived it, was not 
so much repair as first aid. They were not 
really equipped to take care of landing craft 
with broken backs, but they could and did 
get the water out of various craft, charge 


THE ENGINEER 


batteries, replace or straighten bent rudders, 
replace lost propellers, and so on, and 
generally speaking they repaired the craft 
that could be kept in service rather than the 
badly damaged craft. They also did a great 
deal in the recovery of craft on the beaches. 

The effort which the German naval yard 
at Wilhelmshaven had put into the repair 
of the ex-German Navy fleet for handing 
over to the Allies, he felt, had not been 
sufficiently publicised or realised. The ships 
had to be handed over in seagoing con- 
dition. Speaking from memory, he said 
there were three cruisers, sixteen destroyers, 
eighty E boats, and literally hundreds of 
minesweepers, landing craft and smaller 
naval auxiliaries, representing about 8 per 
cent of the ex-German fleet. A fair number 
of merchant ships were repaired also, but 
Hamburg had taken the major share of that 
burden. The majority of those ships and 
craft, particularly warships, were in very 
poor shape, particularly the machinery, and 
he believed that in this country we should 
have said they were not fit to repair. But 
the repair work by the Germans was no mean 
effort. 

Mr. Merrington replied shortly to the 
discussion. 

The President, in thanking Mr. Merrington 
for his paper, expressed agreement with 
Mr. Pengelly concerning the provision of 
world-wide bases and repair facilities. They 
would certainly be required in any future war. 

The next paper to be presented was ‘‘ The 
Royal Navy and Nuclear Power,” by Mr. 
R. J. Daniel. An abstract is printed else- 
where in this issue. 


DISCUSSION 


Sir Stanley V. Goodall (Vice-President) said 
that it was a favourite remark of the sailor 
that the ship was the sailors’ home. But 
when he read the paper carefully and noted 
all that would have to be done if some degree 
of immunity were to be given to warships in 
the atomic age, he could not see how all 
the amenities which were now required in 
warships, and which had been asked for in 
increasing degree during the last few years, 
could be embodied if the ships were still to be 
effective fighting units. Although the effects 
of such a weapon as the atomic bomb were 
tremendous, Sir Stanley was not so perturbed 
about the blast effect ; it had always been 
difficult to sink a ship by blast. But one 
must be concerned about the radio-active 
products which were the result of nuclear 
fission, and in that connection we should 
require intensive research by the scientific 
service at the Admiralty. The underwater 
effect was more serious, and much that could 
be done was outlined in the paper. The paper 
had referred only to warships, and not to 
merchant ships. One dare not suggest that 
merchant ships could be made immune from 
attack by atomic bombs. But there would 
be sitting shortly an International Conference 
on the safety of life at sea ; he did not know 
whether that conference would take into 
account any of the lessons where they applied 
to merchant ships. 

Professor E. N. da C. Andrade pointed 
out that in nuclear power plants there would 
be a great many problems other than those 
of nuclear physics to be considered, in par- 
ticular metallurgical problems, because once 
they began to construct those atomic engines 
they would not be able to employ the metals 
they naturally employed now. The uranium 
rods in the pile had to be surrounded with 
metal to keep in the fission products and to 
prevent them oxidising. They would natur- 
ally tend to steel, in view of its high melting 
temperature and its strength; but they 
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could not use steel in the atomic age, because 
on account of the neutron absorption, they 
would not get the pile to work. At present 
they had to use aluminium, but at 300 deg. 
aluminium began to creep very slowly, and 
the rate increased quickly. So that alu- 
minium would limit very much the tempera- 
tures that could be attained. Search could 
be made for other metals, such as beryllium, 
but he did not think the metallurgist fancied 
it very much. Again, they did not know yet 
the effect on metallurgical problems of the 
bombardment by various particles. He did 
not think anyone knew what the very violent 
disturbance of the metal by those very 
energetic particles would do; it might set 
up processes which would very seriously 
damage the metal. He supposed that one 
of the great advantages of the use of the 
atomic engine would be the very diminished 
weight of fuel that would have to be carried. 
One ton of uranium would go a very long 
way; it depended on the efficiency of the 
engine whether it was equivalent to 10,000 
or 100,000 tons of coal. 

Professor A. J. Sims said the naval con- 
structor, and, indeed, the large merchant 
ship designer, must keep abreast of the 
possibilities of nuclear energy as a source of 
power for ship propulsion, the likely advan- 
tages of which could be seen clearly. He 
would not like to be judged as conservative 
in his views on nuclear power propulsion ; 
but there were some very heavy items on 
the debit side of the account which they dare 
not overlook if they were to form a sober 
judgment. Oil fuel needed very little atten- 
tion at sea; on the other hand, a nuclear 
power plant would require the utmost 
vigilance. Oil fuel could be stowed in places 
which it would be very difficult indeed to 
put to other useful purpose ; nuclear power 
plant was less accommodating than the coal 
which we had been glad to see superseded 
by oil fuel. Again, there were considerable 
problems to be overcome in regard to safety. 
We must not neglect the consequences of a 
damaged ship, accompanied perhaps by a 
fractured pile, nor ignore the risks attendant 
on the reduction of the burden of shielding 
in order to obtain units of acceptable weight. 
Reference had been made to the low-grade 
heat which the pile might supply. The 
President, in his Address, had referred to the 
modern trend of increasing steam pressures 
and superheat in order to secure reduced 
weight and space for machinery. Were we 
to take advantage of such modern trends 
or were we to have a problem of an almost 
opposite nature ? 

Dr. 8. Livingston Smith, dealing with 
nuclear energy as a source of power in ships, 
said it had to be appreciated that all it could 
do was to supply a source of heat, relatively 
low temperature heat compared with that 
which we were accustomed to use in steam 
boilers and the like. That heat had to be 
put into the working agent either directly or, 
as Mr. Daniel had suggested, by heat 
exchange. If the control reactor or atomic 
pile were used directly, then clearly it would 
be necessary to provide extensive shielding 
around the turbines and piping; there 
would be great complications and great 
difficulty in finding materials to withstand 
the temperature and pressure conditions. 
That presented an enormous field for scientific 
research. If, on the other hand, the heat 
exchanger were to be used, he gathered from 
the paper that the upper limit of temperature 
in the whole plant would be of the order 
of 1150 deg. Cent., because uranium melted 
at that temperature. If light alloys, such 
as aluminium, were used, the upper limit 
of the whole sequence of heat exchange 
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would be something like 500 deg. to 600 deg. 
Cent., and that in turn would mean the use 
of enormous heat exchangers and turbines, 
or whatever was used. The author had 
concluded that there was little possibility 
at present of reducing the total weight and 
space requirements for machinery and fuel, 
that it was probable that the total length 
of machinery spaces would go up. Engineers 
must improve the equipment and prime 
movers they were already handling and deal 
with the many problems of to-day before 
they could make a lot of use of atomic energy. 

Mr. D. E. J. Offord, speaking of merchant 
ships, said that about half the ships in the 
target array at Bikini were of merchant types. 
Ships of those types seemed to have been used 
as damage gauges and, therefore, it was 
reasonable to suppose that some of them were 
quite close to the bomb at detonation. Some, 
but only a few, were sunk. Thus we could 
draw the comforting conclusion that a well- 
designed merchant ship would be sunk by 
an atomic bomb only if it exploded fairly 
close to her. At sea, therefore, such a ship 
was not very vulnerable, and it might be 
worth while inquiring whether that vulner- 
ability might be reduced still further without 
undue interference with her normal functions. 
From photographs published in the Press 
it seemed that the upper works of merchant 
types at Bikini, especially light structures 
such as bridge work and funnels, had suffered 
most, presumably from air blast. Such items 
could possibly be improved in that respect 
without extra cost either in money or weight 
and probably with some actual improvement 
in the general appearance and all-round 
efficiency of a ship. The distance at which 
an atomic bomb would cause severe damage 
to a merchant ship was likely to be a multiple 
rather than a sub-multiple of her length. 
The explosive forces would, therefore, in 
general reach all parts of the structure at 
about the same time and would be of about 
equal intensities. The whole ship would in 
fact, be subjected to a mighty squeezing 
action. It seemed, therefore, that anything 
we could do to bring about an improvement 
in her general strength, both longitudinal 
and transverse, would decrease her vulner- 
ability ; in other words, the better a ship 
was built by the ordinary accepted standards 
of good shipbuilding, the better would she 
survive the attack of an atomic bomb. 
It also seemed clear that the whole ship 
would not only be gripped as in a giant vice, 
but she would be severely shaken by the 
suddenness of the impact. It was necessary, 
therefore, to ensure that not only the hull, 
but also essential machinery and equipment, 
could withstand such shocks. 

Mr. E. C. B. Corlett referred to the state- 
ment in the paper that navigation and 
station keeping radar aids must be developed, 
the idea being to con the ship entirely by 
radar, and said the radio-active condition 
from the atomic bomb was not only in gamma 
rays and neutrons, but also in f particles, 
which ionised the air, and it was quite 
probable that radar would be quite useless, 
in which case the ships would be blinded. 
On the application of nuclear power for 
propulsion, he said it seemed, from a rough 
calculation, that it was not impossible to 
concentrate 50-55 knots in a submarine of 
some 8000 tons displacement, using atomic 
power plant with an output of 100,000kW. 
Professor Cockcroft had stated that such a 
pile would require some 600 tons of steel 
and concrete shielding. If it were possible 
to accommodate such an installation, it 
seemed that the surface warship was on the 
way out, because by eliminating the wave- 
making component of the resistance the naval 
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architects’ problems were very much sim- 
plified, and the actual resistance was perhaps 
smaller for a given speed. 

With regard to the protection of the upper 
works from blast and from radio-active 
particles and gamma radiation, he said that 
paint would ignite if there were an above- 
water blast, and it seemed that the large- 
scale use of anodised aluminium was a 
distinct possibility in that application. Two 
inches of anodised aluminium would cut 
gamma rays considerably, would probably 
give protection from the weather, and its 
low modulus of elasticity rendered its shock- 
absorbing qualities very acceptable. He 
ventured to suggest that, in view of its 
lightness, a thickness of 3in to 4in in Jamin- 
ated plates of aluminium, in superstructures 
of rounded construction, anodised and not 
painted would offer a possible solution to 
the problem of protecting personnel. 

Mr. D. B. Kimber felt that the difficulties 
of applying nuclear power to propulsion 
had not been over-emphasised. No doubt a 
hundred years ago, when the steamship was 
taking over from the sailing ship, the difficul- 
ties were magnified and stressed but they 
had since been overcome. He could not feel 
quite the same optimism in the present 
ease. He discussed the weight and space 
problems in respect of the machinery for 
applying nuclear power to propulsion, and 
suggested that until the nuclear physicist 
could release energy without the attendant 
release of radio-activity, the possibility of 
using that source of power for ship propulsion 
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appeared extremely dim. 

Engineer Vice-Admiral Sir John Kingcome 
said the atomic bomb was with us and, there. 
fore, the consideration as to how the various 
alterations discussed could be applied to 
existing ships was presumably one of the 
most urgent problems. Reference had been 
made to the elimination of funnels ; alterna- 
tively, it looked as though we should have to 
go back to those horrible things called funnel 
guys, to prevent the funnels being blasted 
over the side. Commenting on the author's 
remark that the part of the paper dealing 
with the ship armed with atomic weapons 
was rather visionary, Sir John felt that such 
a remark might apply also to the section 
dealing with nuclear energy as a source of 
power in the ship, and suggested that in his 
crystal gazing the author had worn rather 
rosy glasses. On the reference to simple 
atomic control, he said the control of an 
atomic plant in a warship, where power was 
continually being altered, would be not so 
simple. Again, although it was suggested 
that the reactor was compact, that depended 
on what one compared it with; Sir John 
doubted whether it would be a very compact 
item of ship’s equipment. He believed 
Professor Cockcroft had rather indicated 
that the land was the most likely place 
for the use of nuclear power, big ships would 
probably follow, but the likelihood became 
smaller with smaller ships, and certainly it 
would be out of place in aeroplanes and 
motor cars. Its weight would rule it out. 

Mr. Daniel replied shortly. 


(To be continued) 


London Passenger Transport Board" 


N January 1, 1948, in accordance with the 

provisions of the Transport Act, 1947, the 
undertaking of the London Passenger Trans- 
port Board was vested in the British Trans- 
port Commission, and its management dele- 
gated to the London Transport Executive. 
The responsibility of the Board for the pro- 
vision of passenger transport in the London 
Passenger Transport Area thus ceased on Dec- 
ember 31, 1947, and the Board now continues in 
existence only for the purpose of winding up. 
In this, the Board’s final annual report, it is 
fitting before surveying the work of the year 
1947, to devote a section of the report to a 
review of the way in which the Board has 
discharged its task during the fourteen and a 
half years since July 1, 1933, when it first 
began operations. 

The London Passenger Transport Act, 1933, 
which established the Board, laid upon it the 
obligation to provide in conjunction with the 
main line railways, an adequate and properly 
co-ordinated system of passenger transport in 
the London Passenger Transport Area. This 
area covers nearly 2000 square miles within 
a radius of approximately 25 miles from 
Charing Cross and extends from Baldock 
in the north to Horsham in the south, and 
from Gravesend in the east to Slough in the 
west. It had a population, in 1933, of 9,358,000 
people. The Board was required to conduct 
its undertaking in such manner, and to fix 
such rates and fares, as would secure that 
its revenues were sufficient to meet the charges 
required by the Act to be defrayed out of 
revenue, including interest at the standard 
rate of 5} per cent on the London Transport 
“C” Stock and, after the first ten years, 
provision for the redemption of London Trans- 
port Stocks. 

In the discharge of these duties the Board 
has sought to provide a passenger transport 
service, by rail and road, worthy of London 
as a great metropolitan city ; at the same time, 
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it has pursued a long-term policy of financial 
soundness, supported by an appropriate fares 
structure which could also be justified both 
by the adequacy of the services and the 
efficiency of their operation. 

In pursuit of these objectives the traffic 
needs of the Board’s area as a whole were 
reviewed. Unrelated, and often wasteful, 
competitive services operated by the trans- 
ferred undertakings were rationalised. In 
conjunction with the main line railway com- 
panies, a vast programme of works, known 
as the “New Works Programme, 1935/40,” 
was undertaken for the construction of exten- 
sions and for other improvements to the rail- 
way system, and for the further substitution 
of trolleybuses for trams, in order to provide 
more adequately for the needs of the area. 
Varied types of buses and voaches acquired 
from the transferred undertakings were re- 
placed by vehicles of improved standard design, 
and the maintenance and overhaul facilities 
were reorganised. Large sums were also ex- 
pended on equipment and properties for the 
purpose of improving the reliability and 
efficiency of the services. 

During the six pre-war years from 1933 to 
1939 the number of passenger-carrying vehicles 
owned rose from 11,753 to 12,819, and the 
volume of service provided by these vehicles 
increased from 515 to 573 million miles per 
annum. At the same time, the number of 
passenger journeys originating on the Board’s 
system grew from 3396 to 3782 million a 
year, and passenger traffic receipts increased 
from £27,151,000 to £30,926,000. Some part 
of this growth, however, reflected the acquisi- 
tion of a number of undertakings during the 
two years after July 1, 1933. 

The outbreak of war brought great changes. 
The Board’s traffic was seriously reduced by 
evacuation, by the blackout, and later by the 
bombing of London, with the result that the 
undertaking was no longer self-supporting. 
The number of passenger journeys originating 
on the Board’s system dropped from 3782 
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million in 1938-39 to a low level of 2857 million 
in 1941. The population of the Board’s area 
fell away from the pre-war figure of 9,888,000 
until, in September, 1944, it was only 7,147,000, 
the lowest point reached. 

The war ultimately brought to a halt the 
continued process of development which had 
taken place during the first six years from 
1933 to 1939, and imposed a test of altogether 
exceptional severity upon the organisation. 
Although great damage was inflicted upon the 
Board’s property and equipment, at no time 
were London’s passenger services brought to a 
standstill. The effect upon development, 
however, was serious. The over-riding needs 
of the nation at war enforced a contraction of 
the road services, which had up to that time 
been steadily expanding. Work on the uncom- 
pleted portions of the New Works Programme, 
embarked upon a few years earlier, had to be 
suspended. Deep-level shelters, so sited that 
they could be used for future railway develop- 
ment, were, however, constructed on Govern- 
ment account for use in air raids. The replace- 
ment of rolling stock virtually ceased, and a 
reduction in maintenance programmes brought 
about by shortages of labour and materials, 
had to be accepted. Much of the rolling stock 
and equipment had to be retained in service 
beyond its economic life, and arrears of main- 
tenance accumulated, although no lowering 
of standards of safety was permitted. 

After 1941, there was a remarkable recovery 
in the volume of traffic which, apart from a 
temporary setback in 1944, continued unchecked 
to a peak reached at the end of 1946, 
although this high level was not fully main- 
tained in 1947. The number of passenger 
journeys originating on the Board’s system 
reached a level of 4244 million in 1947, com- 
pared with 4259 million in 1946 and 3782 
million in 1938-39. Passenger miles, which 
take into account the length as well as the 
number of journeys made by passengers, 
aggregated 11,334 million in 1947, compared 
with 11,479 million in 1946 and 8648 million 
in 1938-39. Expenditure, however, increased 
at an even faster rate than the traffic, and it 
was accordingly necessary at the beginning 
of 1947 to increase fares. 

This vast traffic has had to be carried not 
only without any commensurate addition to 
the vehicles available for service, but also 
with a fleet consisting to a large extent of over- 
age vehicles which are proving more and more 
difficult to maintain for service. In face of 
this greatly increased demand for transport, 
shortages of manpower, materials, and equip- 
ment have persisted. Lack of rolling stock 
for the road services, in particular, has ham- 
pered that expansion of the facilities which 
the Board would otherwise have effected in 
order to meet traffic needs. Moreover, it has 
been possible to resume and complete only a 
portion of the extensions and improvements 
to the railways, work upon which had to be 
suspended during the war. 

Fourteen and a half years have passed since 
the Board was formed, but only during the 
first six of these years could the Board, in 
collaboration with the main line railways, 
devote itself without constraint to the 
task of improving the transport system of 
London. During this short space of six years, 
the. Board may justly claim to have made 
considerable progress towards its objective of 
establishing the undertaking on a basis of 
adequate and efficient services, both rail and 
road, in keeping with the responsibilities 
placed upon it by Parliament. The remain- 
ing eight and a half years of the Board’s exis- 
tence have been fraught with the difficulties, 
and often dangers, resulting from the war, 
followed by the exacting conditions of peace. 
During these latter years, the endeavours 
of the Board have been unavoidably restricted 
to the provision for London of the best trans- 
port service that could be given with the 
limited resources that could be made available. 


Tue Boarp’s SERVICES 


The service provided by the Board can best 
be measured in terms of “ car miles,” the total 
“service car miles” in a year representing 
the aggregate number of miles travelled in 
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service by all the passenger-carrying vehicles 
during the year. While the population of the 
London Transport Area at the end of 1947 
was 3 per cent greater than when the Board 
first began its operations, the aggregate car 
mileage, representing the service rendered 
by the Board to the public, had been increased 
by 19 per cent. Changes over the years in 
the population, the traffic, the service pro- 
vided, and the “ travel habit,” measured by 
the number of rides on the Board’s system per 
head of the population served, are illustrated 
by the diagrams below. To enable proper 
comparison to be made with the corresponding 
indices of traffic, the indices of car miles oper- 
ated forming the basis of the diagrams 
have been related only to miles operated on 
the Board’s system. They do not include, 
therefore, miles operated by the railway 
services over sections of line not owned by the 
Board. 

It will be observed that, up to the beginning 
of the war, there was a steady expansion of the 
services. in terms of car miles, accompanied 
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by @ corresponding growth of traffic measured 
both by passenger journeys and by passenger 
miles. These developments were broadly in 
keeping with the increase in population. 
The rides per head of the population showed a 
slight tendency to increase. The outbreak 
of war caused a marked slump both in the 
volume of service provided because of the con- 
traction of the road services to conserve petrol 
and fuel oil, and in traffic because of the evacua- 
tion of population from the built-up area, 
the imposition of the blackout, and the bomb- 
ing in the “blitz” periods. The year 1941, 
however, marked the beginning of the pheno- 
menal expansion in travel which continued 
virtually unchecked until the end of 1946. 
This growth in traffic must be attributed in 
part to the wartime increase in industrial 
production in the outskirts of London, in part 
to the imposition of petrol rationing, and in 
part to the large contingents of British and 
Allied Forces stationed around London and 
its use as a leave centre. Later, the return 
of population which set in when the end of 
the war was in sight, and subsequently demobili- 
sation, became overriding factors in maintain- 
ing the increase in traffics. It will be seen 
that, in 1941, the greater distances travelled 
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by passengers and the relatively larger number 
of journeys made by the reduced population 
were reflected in a sharp rise in passenger 
miles and in rides per head of the population. 
It was not until the following year that the 
number of passengers followed suit, although 
at that time and for the remainder of the war 
no increase in the volume of service provided 
could be made. Since the end of the war, the 
difficulties in obtaining the necessary vehicles 
have made it impossible for the services to be 
expanded sufficiently to meet the higher traffic 
demands. Nevertheless, during the Board’s 
existence, very substantial developments in 
the services have taken place, and their main 
features are described in the succeeding para- 
graphs. 
RaILWways 

On the railways, the main contribution 
towards improving travelling facilities in the 
London area was the New Works Programme 
1935-40. This programme, originally esti- 
mated to involve an expenditure of £40,000,000 
and planned for completion by about 1940, 
was by far the biggest single programme of 
local transport development ever undertaken 
in the London area. 

The need for railway development in London 
particularly in the eastern and north-eastern 
sectors, where there had been long-standing 
complaints, had been recognised for many 
years. Such, however, was the magnitude 
of the works required to give effective relief 
to the overcrowded transport services, and so 
great their cost, that under the competitive 
conditions which prevailed before 1933, no 
one of the existing transport undertakings, 
each with its limited sphere of operations and 
its own interests to protect, was in a position 
to carry through a scheme of new works of 
the type and on the scale required. It was only 
with the creation of the Board, and the estab- 
lishment of a common financial interest between 
the Board and the main line railways in so 
far as their suburban traffic was concerned, 
that it became possible for the first time to 
examine the traffic problem of London as a 
whole without regard to sectional interests. 
One of the first tasks to which the Board and 
the main line railways addressed themselves 
was the preparation of the New Works Pro- 
gramme 1935-40, the greater part of which 
consisted of schemes of railway electrification 
and extensions. In a number of schemes the 
principle was followed of extending existing 
tube railways and bringing them to the sur- 
face to enable tube train services to be run 
over electrified main line tracks. In this way 
the outer suburbs of London would be given 
direct railway connections with the City and 
the West End by tube. 

After the war the question of resuming work 
upon the programme was reviewed by H.M. 
Government in the light of the prevailing short- 
ages of manpower and materials. Such was 
the importance attached to the eastern and 
western extensions of the Central line and the 
electrification of the Shenfield line that the 
Minister of Transport authorised the resumption 
of work on the major part of these schemes 
as a matter of urgency, although he has been 
unable up to the present time to give authority 
for the completion of the remainder of the 
programme. By the end of 1947, Centra! 
line trains were running to Woodford and 
Newbury Park in the east and to Greenford 
in the west.. Work is proceeding on further 
extensions of the Central line and on the elec- 
trification of the Shenfield line. 

As a result of these extensions the route 
mileage of the electric railways over which the 
Board’s trains ran had risen from 178 on July 1, 
1933, to 208 miles by the end of 1947, an 
increase of 17 per cent. 

Another major improvement on the Board’s 
railway system was the introduction in 1938 
of tube rolling stock of new design. Hitherto 
the motors and control gear on the tube trains 
had been housed in special compartments which 
occupied space equivalent to one whole car 
in a seven-car train. The Board’s engineers, 
however, by employing a larger number of 
motors of reduced size, succeeded in evolving 
a design with the motors and their control 
gear mounted underneath the floors of the 
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cars. In this way, an increase in 
capacity of 14 per cent was secured. At the 
same time, the new rolling stock had better 
acceleration and braking and a greater number 
of doors, so that loading and unloading of 
passengers were facilitated. Rolling stock of 
modern type with air-worked doors has also 
been introduced on parts of the surface lines 
and air-worked doors have been fitted to a 
large number of the existing surface line cars. 
Numerous other technical improvements 
have been introduced, in order both to increase 
the comfort of the passenger and to secure 
greater efficiency in operation and main- 
tenance. Among these may be mentioned the 
welding of rails and the use of special rail 
joints, so as to form in effect continuous 
rails up to half a mile long, thus minimising 
the noise, vibration, and wear and tear which 
occur at rail joints of normal pattern; the 
installation of special noise-absorbing material 
in tube tunnels ; and the development of devices 
to prevent the dislocation of services caused 
by ice and snow on the open sections of line. 


Roap SERVICES 


On the road services, the Central buses 
have continued to be the mainstay of the 
Londoners’ transport system for short-distance 
travel in the central districts. Of the many 
improvements made since 1933, four main 
features stand out. These are the progressive 
movement towards standardisation of vehicles 
and improvement of passenger amenities, 
coupled with the replacement of petrol engines 
by oil engines in buses and coaches and other 
technical improvements; the substitution of 
trolleybuses for trams; the consolidation 
of the bus services both in the central and 
country areas; and the rapid and sustained 
expansion of the services in the country area 
which started with the war. 

The Board took over vehicles of many types 
from the constituent undertakings, and it 
was its policy from the outset to introduce 
standardisation in road vehicle design, both 
to secure economy in maintenance and to offer 
to the public a vehicle which in performance 
and comfort was the best that engineers could 
produce. The initial fleet of some 5500 buses 
and 500 coaches was mainly cemposed of 
petrol-engined vehicles with the “clash” 
gearbox type of transmission. A large number 
of the double-deck buses were of the old “‘ NS ” 
type, with outside staircase, which had first 
been put into service by the London General 
Omnibus Company in 1923. A new and much 
improved type of bus, the “ STL,” which had 
been evolved by that Company, was introduced 
by the Board at the rate of about 500 per 
annum. On the technical side, the Board 
was among the first to recognise the advan- 
tages of the oil engine compared with the 
petrol engine from the point of view both of 
performance and of economy in operation and 
maintenance. It accordingly adopted the 
oil engine from 1934 onwards as the standard 
power unit for all new buses and coaches. 

The Board was @ pioneer in the large-scale 
use of the pre-selector gearbox and fluid- 
flywheel transmission on public service vehicles. 
This type of transmission not only eased the 
work of the driver to a very considerable extent, 
especially in the congested traffic of London, 
but made a material contribution towards 
the comfort of passengers by virtue of the 
smoother running which it gives. Important 
advances were also made in body design and 
construction. These and other technical im- 
provements in the design of vehicles have 
led to the development of the post-war ‘‘ RT” 
type bus, orders for which have been placed 
in large numbers. 

As regards the trams, the Board acquired 
on its formation 327 miles of tram route, 
with 17 miles of trolleybus route in the King- 
ston area which had been converted experi- 
mentally from tram operation by London 
United Tramways, Ltd. one of the 
Underground group of companies. The con- 
dition of much of the tram track and of many 
of the trams themselves made it necessary for 
an early decision to be taken whether the 
tram system should be continued or should 
be superseded by a different form of transport. 
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The Board obtained statutory powers at an 
early stage to convert further tram routes to 
trolleybus operation, and these conversions 
proved successful. The newly-designed trolley- 
bus, with its high seating capacity, rapid 
acceleration, speed and silence, and its ability 
to pick up and set down passengers at the 
kerbside soon became popular with the public. 
At that time, too, financial considerations 
favoured the trolleybus in comparison with 
the bus. In consequence, the Board decided 
to replace the remaining trams in London with 
trolleybuses. 

By the year 1940 practically the whole of 
the tram routes north of the Thames and some 
south of the river had been converted to 
trolleybus operation, but the work of con- 
version had then to be suspended. At that 
time 102 miles of tram route remained, con- 
sisting for the most part of the lines formerly 
operated by the London County Council in 
South London. When, after six years of war, 
the time came again to consider the replace- 
ment of the remaining trams, circumstances 
had materially changed. The financial advan- 
tage which the trolleybus had previously 
possessed in comparison with the bus had 
diminished to such an extent that for practical 
purposes it could be disregarded. The greater 
flexibility of the bus and the wider opportunities 
for more complete co-ordination of transport 
services opened up by the use of a single type 
of road vehicle favoured the bus. After careful 
consideration of all the relevant factors, the 
Board, with the approval of the Minister 
of Transport, decided that the remaining trams 
should ultimately be replaced by buses. But 
new buses, as they are received from the manu- 
facturers, must for some time to come be 
used to replace the over-age vehicles which 
now form a high proportion of the fleet. At 
the same time, the supply of new vehicles to 
the home market has recently been restricted 
and building construction, which will postpone 
the conversion of tram depots and the pro- 
vision of new garage accommodation, curtailed. 
For these reasons it may be five years before 
the trams can be replaced. Meanwhile, they 
must be retained in service. 

Following the outbreak of war, an exodus 
of both population and business from the 
central area of London took place, large num- 
bers of people settled in the country area 
surrounding London and, in addition, war 
factories and military installations grew up 
in this area. A drastic reduction in private 
motoring took place, due first to the intro- 
duction of petrol rationing and later to the 
abolition of the basic ration, and tradesmen’s 
deliveries were curtailed. All these factors 
contributed to a great expansion of the country 
bus traffic. The services themselves were 
increased as much as possible to meet these 
new demands, and vehicles were diverted 
from the central area. During the course of 
the war, the mileage run by country buses 
increased by 32 per cent, while the traffic 
carried was. nearly doubled. The traffic con- 
tinued to grow throughout the year 1946 
and, although there was a slight recession in 
1947, the mileage operated on the country 
services during that year was 92 per cent higher 
than when the Board first took over and the 
number of passengers carried roughly three 
times as great. These increases may be con- 
trasted with a growth in population in the 
country bus area of roundly 35 per cent. 


THE FuTURE 


It is fitting to close this retrospect by 
looking towards the future. The end of the 
Board’s existence marks the end of an era. 
The first objective in building up a satisfactory 
passenger transport system for London was 
achieved with the creation of a single authority 
owning and operating the underground rail- 
ways and the public transport vehicles upon 
the roads, and with the establishment of effec- 
tive means of co-ordination with the suburban 
services of the main line railways. Enough 
time has elapsed to show that the development 
that has taken place in this direction has been 
on sound lines. It is a matter for regret that 
a more rapid recovery from the effects of war 
has not been practicable. The Board has done 
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all in its power to press on with new railway 
works and to obtain new supplies of rolling 
stock, but the progress made has been severely 
limited by the prevailing national restrictions, 
Nevertheless, plans for further development 
have already been prepared and, as soon as 
there is a relaxation in the present economic 
stringency, these plans will doubtless be put 
into effect. 

A new era has now opened with London 
Transport taking its place as one of the con- 
stituents of the national transport system. 
To the passenger, the transfer has been carried 
out with no noticeable difference in his daily 
means of travel. The Board, in handing on 
its trust to the London Transport Executive, 
has every confidence that the new Executive 
will, as occasion offers and conditions permit, 
seize every opportunity of improving London’s 
transport system and will maintain and enhance 
the live and progressive traditions which have 
been established. 


pee See 


A High-Pressure Liquid Pump 


THE photograph we reproduce below shows 
one of a new series of ‘‘ Airhydropump,” double- 
acting, high-pressure liquid pumps, which are 
now being made by Charles 8S. Madan and Co., 
Ltd., of Broadheath, Altrincham. These 
pumps operate on compressed air and deliver 
high-pressure liquid at any required pressure 
within certain limits. 

Single-acting pumps are made by the com- 
pany in twenty-four sizes having outpute 
ranging from 56 cubic inches of liquid per stroke 
at a pressure of 400 lb per square inch for an air- 
hydraulic ratio of 1 to 4, to an output of 
2 cubic inches per stroke at a pressure of 
15,000 Ib per square inch for an air-hydraulic 





DouBLE- ACTING ‘‘ AIRHYDROPUMP"’ 


ratio of 1 to 246. Double-acting pumps, such 
as that illustrated, are made with capacities 
ranging from 112 cubic inches of liquid per 
stroke at 230lb per square inch for an air- 
hydraulic ratio of 1 to 2-37, to 6 cubic inches of 
liquid per stroke at 15,000 lb per square inch 
pressure for a ratio of 1 to 161. 

This type of pump works on the principle of 
an intensifier and the double-acting model 
consists of a large centrally disposed air cylinder 
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A having on each side a hydraulic cylinder B 
containing a fixed ram. An adjustable control 
and reducing valve C on the side of the air 
cylinder varies the pressure of the air admitted 
to actuate the main piston, and also controls 
the pressure of the liquid delivered by the pump. 
From the control valve air passes through a dis- 
tributing valve D operated through a link 





**VAMPIRE’’ ALTITUDE RECORD AIRCRAFT 


mechanism by the movement of the upper 
hydraulic cylinder at the end of its stroke. This 
distributing valve admits air alternately above 
and below the main air piston. The air piston 
has a much larger area than the rams, and this 
difference of area serves to intensify the pressure 
imposed on the liquid in the hydraulic cylinders. 

Each hydraulic cylinder is attached to and 
travels with the air piston, its hollow ram 
remaining stationary. Liquid pumped by the 
movement of the hydraulic cylinder flows 
through the ram and is delivered under pressure 
from a combined inlet and outlet valve E on the 
side of the air cylinder. The liquid to be pumped 
is admitted to the inlet valve from any supply 
with a small head. 

So long as the total load in the hydraulic 
cylinders is less than that in the air cylinder 
the pump continues to function and reverse 
automatically at the end of each stroke. When 
the working and the delivery pressures are 
equalised the pump comes to rest, but as soon 
as this balance is disturbed the pump auto- 
matically starts working. 

These pumps are designed to work on a 
maximum air pressure of 100lb per square 
inch, but the control valve is built to deal with 
line pressures up to 1201b per square inch. 
Whilst the maximum designed working speed 
of the pumps is about twenty strokes per 
minute, the operating speed is naturally 
dependent both upon the pressure of air from the 
control valve and the resistance to the delivery 
of the liquid under pressure. Non-ferrous 
materials are used mainly for the construction 
of the pumps, the rams of which are made from 
solid-drawn Monel metal. Standard pumps 
can be used for pumping oil, paraffin, water or 
other non-corrosive liquids, and pumps in 
suitable materials can be manufactured for 
handling certain corrosive solutions. 
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CAMBRIDGE SUMMER ScHOOL IN MeETatL Puysics. 
—A summer school in metal physics is to be held 
from August 23rd to September 3rd in the Cavendish 
Laboratory, Cambridge. The school will provide 
an introduction to the application of physical 
methods to the examination and utilisation of 
metals, and is intended for those whose researches 
require a more fundamentally physical approach 
than is usual in ordinary metallurgical and engi- 
neering practice. The lectures and demonstrations 
will deal with the application of X-ray methods in 
the examination of metals and physical and mech- 
anical properties of metals. Both parts will be 
taken by all attending the school, and for the first 
part an elementary knowledge of X-ray diffraction 
methods and of crystal symmetry will be assumed. 
A detailed syllabus and form of application for 
admission may be obtained from Mr. G. F. Hickson, 
M.A., Secretary of the Board of Extra-Mural 
Studies, Stuart House, Cambridge. 
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International Altitude Record 


On March 23, 1948, the international altitude 
record for aeroplanes was broken by Mr. John 
Cunningham, D.S.O., D.F.C., chief test pilot 
of the de Havilland Aircraft Company, Ltd., in 
a “Vampire” jet fighter. The Royal Aero 
Club announces that the height attained 
was 18,133m (59,492ft). 
Thus, subject to con- 
firmation by the Federa- 
tion Aeronautique In- 
ternationale, Mr. Cun- 
ningham has brought 
this valuable record 
back to Britain. 

The aeroplane used 
was entered for the 
attempt jointly by the 
de Havilland Aircraft 
Company, Ltd., as 
designers and_ build- 
ers, and the Ministry 
of Supply, for whom it 
was produced. It is 
basically a standard 
fighter as at present in 
service in the Royal Air 
Force and abroad, but 
has an increased wing 
span and is fitted with a 
special de Havilland 
‘“Ghost’’ engine of the type now being 
developed for a future transatlantic jet air liner. 
The photograph we reproduce shows the pointed 
extensions to the wing tips. 

The previous record was established in Italy 
on October 22, 1938, at 56,049ft. The pilot was 
Lieut.-Colonel Mario Pezzi and he flew a 
Caproni biplane. Before that the record had 
been held by Britain with a flight to 53,937ft, 
made on June 30, 1937, by Flight-Lieutenant 
M. J. Adam in a Bristol type “138.” It is 
interesting to recall that the first height record 
for aeroplanes was set up by Hubert Latham, of 
France, in 1909. He reached 155m (5084ft) in 
an Antoinette monoplane. 

Although after an interval of ten years the 
record has been raised by a comparatively 
modest amount, the flight has unusual signifi- 
cance. This is because the new record was 
made by an. aeroplane which is a practical 
fighter and not a freak designed solely for high 
flying at the expense of other features. The 
progress made can be measured by the fact that 
the ‘‘ Vampire” has, with little preparation, 
reached a greater height than has previously 
been attained even with specially designed 
aeroplanes. The entire flight, from take-off to 
landing, took only forty-seven minutes, of which 
a large part was spent struggling for the last few 
feet. 

The pilot sits in a sealed cockpit in which a 
supply of air compressed by the engine main- 
tains pressure equivalent to an altitude much 
below that at which the aircraft is flying. At 
60,000ft, for example, the pressure in the cabin 
is equal to that at 37,000ft, which can be 
tolerated without ill-effect, although it is 
approaching the limit of human endurance. 
Should the cabin pressure system fail or the 
canopy burst, there is an emergency supply of 
compressed air in. cylinders which will sustain 
an adequate pressure for ten minutes, so that 
the pilot has time to descend to a safe altitude. 
At 60,000ft the temperature outside the aero- 
plane is about 100 deg. Fah. below freezing 
point, but inside the pilot is sitting in a cabin 
warmed to about 60 deg. 

Unexpected problems beset the designer of 
high-altitude aircraft. In the rarefied air the 
stalling speed is higher. In the sub-strato- 
sphere the gap between rising stalling speed and 
the critical high speed near which the behaviour 
of the air flow may change suddenly and create 
dangerous shock waves—the so-called ‘sonic 
barrier ’’—becomes smaller until ultimately it 
vanishes. The task of the designer is to produce 
an aircraft with characteristics which adapt 
themselves to both extremes, so that the closing 
of the gap is delayed to the highest possible 
altitude. Weight reduction is another import- 
ant factor. The “‘ Vampire ” aircraft was not 
painted, and the 25 lb of paint saved represents 
as much as 50ft in altitude. 
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The Royal Navy and Nuclear 
Powet* 
By R. J. DANIEL, R.C.N.C. 


It is clear that the advent of nuclear power 
must have a profound effect on the future of 
our fleets. To date we have been regaled, on 
the one hand, with the more horrific details of 
the atomic bomb and, on the other, with the 
economies of nuclear propulsion. It seems 
timely, therefore, that we should try to gauge, 
as far as possible, the true effect of nuclear 
power on our fleet. 

It is intended to consider the problem under 
three main subheadings :— 

(1) Passive defence against atomic weapons 
aimed at a ship or squadron. 

(2) Nuclear energy, as the source of power 
in a ship for propulsion and auxiliaries; and 

(3) The ship as an offensive unit armed with 
atomic weapons. 

In the author’s opinion, the above order of 
precedence is the most logical and desirable one 
in relation to the safety of our fleet and our 
available scientific resources. 


PasstvE DEFENCE AGAINST ATOMIC WEAPONS 
AIMED AT A SHIP OR SQUADRON 


Before developing this section a word or two 
on the general character of the problem will not 
be out of place. 

The most probable method of delivery will 
be by air, either as a bomb, guided or otherwise 
from a parent aircraft, or as the warhead on a 
guided missile. Further, in addition to choosing 
the moment and method of delivery, the enemy 
is also able to select where he desires the bomb 
to detonate, either in the air, on contact or 
below the surface of the sea, at a depth which 
can conceivably be set while the bomb is 
falling. 

All these variables are at the discretion of 
the attacker, although some are unlikely. For 
example, the atomic headed guided missile is 
unlikely to be used against ships except in 
narrow waters until one protagonist has 
enough fissile material to render the possible 
loss of several weapons acceptable; also, in 
view of its vast power, the delivery of the bomb 
as a contact weapon is unlikely. 

The two most likely positions of detonation 
are the air and underwater bursts. 

Attack by atomic weapons of a more ortho- 
dox shipborne character is considered unlikely. 

(a) The Air-Burst Bomb.—The “ Nagasaki ”’ 
type of atomic bomb has been reported to have 
a power equivalent to 20,000 tons of T.N.T. 
This means that the detonation of an atomic 
bomb produces an air shock wave equivalent 
to the shock wave that the detonation of 
20,000 tons of T.N.T. would be expected to 
produce. This is necessarily approximate ; 
for example, the bomb is practically a point 
source, while 20,000 tons of T.N.T. would be a 
sphere 100ft diameter, and clearly the rate of 
propagation of the detonation through uranium 
or plutonium is vastly different from the rate in 
T.N.T. 

An air-burst atomic bomb produces the 
following :—(i) Light, (ii) heat, (iii) air blast, 
(iv) gamma rays, (v) neutrons. 

(i) Light.—The intense radiation will cause 
permanent or temporary blindness to exposed 
personnel. 

Personnel within a mile of the burst and 
facing the bomb would probably be permanently 
blinded, while those facing away from the 
detonation would probably be blinded for a 
considerable period. 

(ii) Heat.—The tremendous heat generated 
by the bomb is well known and its damaging 
effect on unprotected personnel can be imagined. 
Further, this heat pulse can ignite paints, 
cordage, textiles and, of course, inflammables 
exposed to it on the ships, causing fires. 

(iii) Air Blast—As mentioned above, the air 
blast has been compared with that resulting 
from the detonation of 20,000 tons of T.N.T. 
In free space this would spread as a spherical 
wave front, but when detonated near to a 
surface the lower part is modified and a well- 
defined Mach formation occurs, speeding over 
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the surface with, for the most part, the speed 
of sound. This air blast is of truly formidable 
magnitude; its order can be very approxi- 
mately judged by scaling the pressure and 
duration results for a 1000-lb bare charge up to a 
40,000,000-lb charge giving a side-on pressure 
of about 10 Ib per square inch with a duration 
of positive pulse of nearly one second at 1000 


Clearly forces of this magnitude are going to 
cause death and injury to exposed personnel, 
varying from damaged lungs and injuries from 
being forced violently against the ship’s 
structure (or blown over the side) to perforated 
ear drums, as well as serious damage to the 
ship’s structure and equipment. 

(iv) and (v) Radioactivity—The foregoing 
effects, light, heat and blast, are merely those 
which arise from the detonation of any explo- 
sive; but, in addition, and really quite inci- 
dentally to its main function of liberating a 
colossal amount of energy from the smallest 
possible detonating medium, the fission produces 
an intense radiation in the form of gamma rays 
and neutrons and a mass of radioactive fission 
products. 

The resulting fission products are initially in 
the ball of fire and rise with it, giving rise to the 
familiar mushroom-shaped cloud. The height 
to which the mushroom rises depends upon the 
existing meteorological conditions, but the 
cloud will drift away downwind (and this can 
be in different directions at various levels), 
depositing radioactive fission products as it 
goes. Clearly, if there is no wind, the entire 
products will in time be deposited in the target 
area. 

So as a result of the nuclear fission we have 
the following with which to contend :— 

The initial intense gamma radiation. 

The initial neutron bombardment. 

Contamination due to fission products in and 
above the target area, radiating gamma rays. 

Before considering possible defensive measures 
consider the underwater detonation of a bomb. 

(b) The Underwater-Burst Bomb.—The degree 
of damage and general phenomena resulting 
from such an explosion will vary tremendously 
with the depth of detonation and the depth of 
water in which it occurs. 

It is probable that if detonated at a depth of 
many hundreds of feet in very deep water, the 
resulting bubble phenomena would be similar 
to that from an orthodox explosive charge, 
expanding to maximum diameter after pro- 
ducing the first underwater shock wave, con- 
tracting to its first minimum to give a second 
positive pressure pulse, and then expanding 
again and so on, whilst all the while rising, 
finally to vent the fission products and steam 
in a plume on breaking surface. The scale of 
this whole process—depth, diameter to first 
and second maxima, &c.—can be well imagined 
by remembering the 100ft diameter of the 
equivalent T.N.T. bomb as a starting point. 

When detonated at a shallower depth, which 
is a more likely tactical use against a ship or 
fleet at sea, it is probable that the bubble would 
vent before reaching its first maximum, pro- 
ducing a plume of majestic proportions, similar 
to that seen after shot “‘ Baker ” at Bikini. 

The principal phenomena resulting from an 
underwater detonation would be :— 

(i) Underwater shock wave. 

(ii) Air blast after the bubble breaks surface. 

(iii) Waves. 

(iv) Radioactive contamination of the target 

area. 
Due to the absorption by the water, the effects 
of heat and the initial radiation, both gamma ray 
and neutron bombardment, can be discounted 
save for extremely shallow detonations. Simi- 
larly, the light flash will be relatively unim- 
portant seve for personnel in the vicinity of very 
shallow bursts. 

(i) Underwater Shock.—This component of 
the total damaging effect will clearly increase 
in its relative effectiveness as the depth of 
detonation increases, at least until depths of 
several thousand feet are reached. From these 
extreme depths at which the bubble breaks up 
before reaching the surface and the fission 
products diffuse into the water, the total 
damaging effect—which may be negligible—is 
due to the underwater pressure pulse. 
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In an infinite depth of water the pressure 
recorded at any point would be that due to a 
steep-fronted spherical compression wave 
moving along a straight line between the bomb 
and the point, followed by the arrival of a 
tension wave reflected from the surface, this 
second wave eating into the positive pressure 
wave still existing and reducing it to zero—the 
surface cut-off. : 

The presence of the sea bed does not alter 
the fundamental nature of this assertion, but 
introduces complications ; for example, there 
will be a reflected compressive pulse from the 
bottom (its strength depending on the nature 
of the bottom) and a reflection in the bottom of 
the first tension reflection in the surface and 
so on. These impulses arrive at any point in 
the fluid in succession, following the initial 
wave. There is one impulse that can in some 
cases arrive before the direct pulse ; this is the 
transmitted wave which passes through the sea 
bed and upper strata, is reflected at a dense 
interface, such as a change from chalk to 
granite, and passes back into the water and to 
the point of measurement. This is, of course, 
entirely due to the high velocity of transmission 
of sound in rock, coral, &c. 

From consideration of the energy released by 
the bomb, the resulting main underwater 
pressure pulse must clearly be of high pressure 
and long duration, the latter governed, of 
course, by the arrival of the surface-reflected 
tensile cut-off. It is this protracted application 
of the pressures and the large distances at which 
they occur that present the most interesting 
studies in relation to the collapse of ships’ 
structures. 

(ii) Air Blast.—Air blast will only be of 
importance in the case of shallow-burst bombs 
where a considerable portion of the energy of 
the bubble vents into the atmosphere. 

(iii) Waves.—There is an optimum depth of 
burst in deep water at which the greatest wave 
height will be produced. This should, con- 
ceivably, occur where the depth of detonation is 
just less than the radius of the bubble to its fi~st 
maximum ; that is, the bubble breaks surface 
at its first maximum, leaving the greatest 
cavity. 

Other causes of waves which would rather 
confuse the analysis would be, briefly :— 

The projectile effect of the emerging column 
of water, steam and spray. . 

The welter of spray and foam—and some 
solid water—resulting when the column of 
water falls back into the target area. This was 
clearly discernible in the films of test ‘‘ Baker ”’ 
at Bikini. 

Damage and possible swamping could occur 
to minor vessels, landing craft, &c., but it is 
thought that major war vessels and merchant- 
men would suffer little harm from the waves. 

(iv) Radioactive Contamination—If the 
nuclear reaction proceeds efficiently under 
water, the same quantity of fission products in 
their intensely radioactive state as with an air- 
burst bomb will result. 

As suggested above, if the detonation occurs 
at an extreme depth and the bubble breaks up 
before breaking surface, the fission products 
will be distributed in a column of water between 
the surface and the point of detonation, with 
most of them at the zone of break up and little 
resulting contamination at the surface. 

If the detonation is reasonably shallow, how- 
ever, a vast column of water and steam in which 
the fission products are suspended is projected 
upwards and these products are carried down 
and deposited over the target area as the 
column descends. It is possible that a small 
percentage of the fission products, propelled 
ahead of the rising column, will form a cloud as 
in an air-burst bomb. 

The fission products descending on the target 
ships and area would be a decided hazard, 
especially in ships where the water, on evapo- 
rating, would leave concentrations behind. 

The natural salts in the water in the imme- 
diate vicinity of the bomb would also be 
rendered artificially radioactive by neutron 
bombardment during the detonation. This 
water goes up in the column with the fission 
products and falls again over a large area. 

These, then, are the problems that face the 
naval architect, who has to provide some 
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measure of protection for the ships and their 
crews. 

Clearly the degree of protection to be afforded 
requires careful consideration. To produce a 
vessel capable of operating after the detonation 
of a bomb in the air immediately above it 
would make such demands on weight and space 
that would react against the ships’ offensive 
qualities, whilst still allowing the enemy to 
reduce successively the height of burst practic. 
ally to contact conditions, against which the 
author suggests there is no answer at sea. 

It is necessary to select some arbitrary 
distance 2 and say, “ we are going to produce 
a ship capable of operating after a detonation x 
yards away,” the distance x being a reasonable 
compromise; for example, if the amount 
(weight, space and cost) of insulation and shield- 
ing needed to preserve life against the effects 
of heat or radioactivity at so many yards is 
beginning to climb steeply, then the provision 
of adequate strength to withstand the air blast 
at this distance should be thoroughly investi- 
gated, to see whether it, too, is acceptable. 

It is anticipated that this distance would be 
below the order of normal tactical distances 
used by ships when operating in company at 
sea. It is obviously of paramount importance 
in laying out future fleet anchorages anc 
dockyards. 


METHODS OF PROTECTION 


Light.—Clearly you cannot have every man 
above the weather deck wearing completely 
black glasses all day and night in case the enemy 
should succeed in delivering a bomb without 
adequate radar warning. Neither can we accept 
the fact that all exposed personnel will become 
blinded (at least temporarily) and carry reliefs 
for them. 

Obviously, the answer must be somewhat as 
follows :— 

In areas where attack is possible the number 
of personnel exposed must always be the very 
minimum. In the Tropics this undoubtedly is a 
great hardship, but there are at least palliatives 
to this. 

Navigation and station-keeping radar aids 
must be developed and their display presented 
at the bridge, if bridges are in fact still neces- 
sary, and lower conning tower, this latter 
position being instantly ready to take over and 
con the ship entirely by radar. 

All gunnery must become fully automatic 
and all mountings turreted. 

Heat.—The above remarks apply equally well 
to protection against heat. 

Some protection to personnel could be 
achieved by the use of carefully designed anti- 
flash clothing and cream ; but, again, the eyes 
are vulnerable. 

Heat would also damage material, scorching 
and possibly igniting paintwork, wood decks, 
ropes and canvas and, of course, any exposed 
inflammable fluids. 

The remedy is relatively simple. 

Air Blast.—An air shock wave of the magni- 
tude that must occur from an atomic bomb 
presents many problems to the designer, 
engulfing as it does the entire ship in its passage. 

It must be remembered that the pressures 
brought to bear on the above-water portions 
of the ship are magnified above the “‘ free air ”’ 
pressures, i.e., those measured by the normal 
arrangement of “ side-on ” gauges, the greatest 
increase being the “‘ face-on ” pressure obtaining 
on a flat surface at right angles to the direction 
of motion of the wave. This increase is caused 
by the build-up in pressure due to halting the 
air shock wave. 

From this the major consideration would 
seem to be that a general review of all super- 
structures is necessary to decide which portions 
are really essential in these days of radar, and 
that action should be taken to strengthen the 
essential portions to withstand the “ face-on ”’ 
pressure to which it is desired to work. 

A general cleaning up and shaping of struc- 
ture is necessary to avoid large flat surfaces, 
re-entrant corners, and hatches and water-tight 
doors in positions where a build-up of pressure 
is likely. 

Care must be taken that auxiliaries, machines, 
&c., are not sited close to structures that are 
liable to large deflections, especial care will be 
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necessary in aircraft carriers, with their 
excessive windage area and delicate flight deck 
machinery. 

Strengthening of deck beams and especially 
corner brackets between the shell plating and 
decks will be necessary to combat racking 
strains. 

Blast can penetrate the vitals of a ship in 
several ways, through superstructure doors, 
hatches and ventilation openings and into the 
machinery spaces via the funnels. This pene- 
tration of the ship by blast is one of the more 
serious aspects. The most likely failures will 
occur in ventilation trunking to spaces well 
down in the ship, usually only designed to stand 
a static water pressure, thus opening up the 
ship to flooding, penetration of fires started out- 
board, &c., and the entry of radioactive dust. 

As stated in the sections on light and heat, 
it seems essential that all guns should be in gun- 
houses with totally enclosed directors. 

Masts and attendant radar antenne need 
attention and in most cases strengthening or 
duplication. 

The penetration to the boiler rooms by way 
of the funnels is one of the most serious results. 
Funnels will need to be strengthened to prevent 
their being blown over the side. 

Submarines present their own problems. 
Most submarines consist of a pressure hull with 
@ superstructure casing and bridge containing 
the conning tower to which the periscope 
standards are secured. The pressure hull is, of 
course, ideally suited to withstand the air blast, 
but the casing is vulnerable, and it has long 
been the practice to stow inside it quite import- 
ant pieces of equipment, such as the forward 
hydroplane operating gear, mufflers, &c. 
Fittings extending upwards from the bridge, 
such as periscope brackets, radar, &c., are also 
quite vulnerable to air blast. 

Underwater Shock.—This is clearly of para- 
mount importance in the underwater detonation 
of the bomb. With the air-burst bomb there is 
an underwater shock from the air blast, trans- 
mitted through the non-rigid surface interface, 
but in this case it is not of importance from the 

point of view. On the surface directly 
beneath the bomb the full ‘‘ face-on ” pressure 
is exerted, leading to increased underwater 
pressures in this region. This phenomenon is 
later associated with the formation of a wave on 
the surface of the water. 

It is against the shock wave from the under- 
water detonation of a bomb that our attention 
must be directed, however, since this provides 
the major structural problems. The structural 
damage caused by the more orthodox under- 
water non-contact weapons is reasonably local, 
with whipping damage elsewhere in special 
cases. With a detonation of the magnitude of 
an atomic bomb, however, the whole under- 
water portion of the ship is subjected to 
tremendous forces. It is suggested, from an 
assumption that certain scaling laws apply, 
that this underwater pressure on the hull 
becomes practically hydrostatic for a short 
while. 

The shock front strikes the vessel and a 
build-up occurs due to the following positive 
pressure wave. The duration of this is probably 
such that the shock wave has passed beneath 
the keel and the positive pressure pulse 
diffracted upwards into the water on the lee 
side, before any appreciable diminution of 
pressure has occurred on the presented side, 
resulting in a hydrostatic force all round the 
ship. Depending on the angle of presentation, 
this will vary with time along the ship, pro- 
ducing varying accelerations and shock waves 
in the structure. 

Little more can be said with regard to prob- 
able damage; obviously the shock will be as 
great in magnitude and vastly greater in extent 
than we encounter from our largest orthodox 
charges, leading to the usual troubles of cracked 
castings and the onset of brittle fracture. In 
addition, we have the sustained hydrostatic 
push due to the positive pressure phase of long 
duration, relieved, it must be admitted, in the 
case of vessels of normal draught more rapidly 
than the attacker would desire, by the surface 
cut-off. Much work remains to be done, both 
theoretically and practically, in investigating 
this phenomenon. The practical difficulties in 
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producing the type of shock wave required for 
model tests present a serious problem. 

Waves.—These would be caused by both air 
and underwater-burst bombs. 

The waves from an air-burst bomb would be 
merely the result of the cavity formed on the 
surface of the sea by the expanding mass of 
gases and/or the air blast of the bomb. For 
heights of detonation greater than, say, 250ft 
the resulting maximum wave height would be 
small. 

With an underwater detonation waves assume 
greater importance and may cause damage and 
swamping to minor vessels. 

The descending column of water would cause 
minor damage, apart from its effect in generating 
waves, but it is thought that a vessel which was 
well closed up would not be endangered. Cargo 
hatch covers in merchantmen would probably 
be stove in or washed away, with the entry of 
some water. 

Radioactivity—This is one of the most 
interesting parts of the problem; it is really 
two separate parts of the same problem : first, 
the intense initial radiation as the bomb 
detonates ; and secondly, that of dealing with 
the induced radioactivity and fission products 
in and on the ship’s structure and surrounding 
water. 

As would be expected, the air-burst bomb 
sets mainly the first problem and the under- 
water detonation the second. 

(a) The Air-Burst Bomb.—The progress of the 
chain reaction in the bomb is accompanied by a 
violent emission of gamma rays and neutrons, 
ranging out for hundreds of yards from the point 
of burst. 

After the reaction is complete and the flaming 
mass is slowly rising, it is still emitting gamma 
rays and some stray neutrons, which will reach 
the surface of the sea until the cloud rises too 
high. 

After the mushroom has reached its maximum 
height and cooled, the radioactive dust starts 
to fall and drifts away downwind, with resulting 
contamination. 

(b) The Underwater Bomb.—The initial pulse 
of radioactivity is probably completely absorbed 
by the sea water. 

The radioactive fission products go up in the 
plume when the bubble breaks surface and fall 
back into the target area, where they either 
lodge on target vessels or in the water. 

The salts in the water in the vicinity of the 
bomb are rendered radioactive by neutron 
bombardment and behave similarly. 

The question of protection against radio- 
activity is again a matter of compromise ; with 
the air-burst bomb we must provide against 
neutrons and gamma rays, while the under- 
water bomb gives rise to beta particles and 
gamma rays. 

As is well known, the heavier elements are 
the most effective in absorbing beta particles 
and gamma rays, whereas some of the lighter 
elements will absorb neutrons. Both these 
requirements need to be met if personnel are 
to survive a nearby air-burst detonation ; with 
the underwater detonation an effective method 
of decontamination is the greatest requirement. 

Clearly for protection of hitherto exposed 
personnel against an air-burst bomb, the same 
considerations apply that applied to protection 
from light and heat, save that in this case it is 
necessary to provide something more sub- 
stantial than a piece of 5-lb plating. The pro- 
vision of adequate shielding by lead or other 
dense material against gamma rays, and a light 
medium against neutrons involves serious com- 
plications in local strength, stability, &c., 
which, to be worth while, will not be acceptable 
to the designer in producing the types of ships 
we know to-day. - 

With regard to decontamination after the 
detonation, and especially after a shallow under- 
water burst, it will be necessary to introduce 
@ very much cleaner design of superstructure 
and decks capable of being rapidly washed 
down. 

A further problem is presented by the pene- 
tration into the living and working spaces of 
the ship of fission products drawn in by venti- 
lations fans still running after the detonation, 
or by-convection. Even if the fans are stopped 
unless there is a valve at the weather deck, 


radioactive dust will enter and lie in the trunks, 
being drawn into the ship and distributed over 
the crew when the fans are restarted. I need 
hardly add that at the present state of our 
knowledge it is considered rather a bad thing 
to inhale fission products. 

Summarising the above and remembering 
that this is just from the point of view of pro- 
tection against attack by atomic bombs :— 

(i) Our ships must be of clean outline, with 
well-rounded superstructures. 

(ii) Superstructure should be reduced to the 
absolute minimum, and all manned positions 
should be enclosed. 

(iii) All guns should be in turrets, and fitted 
with remote power control. 

(iv) All radar antennz, rangefinders, &c., 
should be reviewed to ensure that they can 
withstand the degree of air blast that the super- 
structures are designed to stand. 

(v) Funnels, if fitted, must be stiffened and 
baffled to prevent penetration of air blast to the 
boilers. 

(vi) Ventilation openings should be well 
baffled and consideration given to the provision 
of rapid-closing arrangements at every weather 
deck opening. 

(vii) All cordage, hemp, canvas and inflam- 
mable fluids must be protected from radiant 
heat. 

From the point of view of radioactivity, the 
above remarks all apply ; our ships must be 
clean and well rounded and easily washed down 
for purposes of decontamination. In this con- 
nection large painted surfaces which will be 
charred by the heat pulse and then hold fission 
products are rather a problem. 

With regard to the underwater burst, all the 
usual precautions such as anti-shock mounted 
machinery and equipment, exclusion of iron 
castings, &c., must be maintained, with addi- 
tional studies of panel and longitudinal strength 
problems. Again, it is essential that all open- 
ings shall be capable of being closed instan- 
taneously. 

These are but a few of the design innovations 
that it is suggested we shall have to adopt to 
maintain warship design at least level with 
current weapon development. 

It is clear from the few examples given that 
there is already one type of vessel, the sub- 
marine, which goes a very long way to fulfilling 
most of the requirements. 

Perhaps the greatest objection to the sub- 
marine is that it is comparatively slow. To 
date, even in such expensive types as H.M. 
submarines ‘‘Severn” and “Clyde,” about 
22 knots on the surface and up to 9 knots sub- 
merged have been the best service performances 
achieved. In the following section on the 
subject of powering ships it will be seen that 
nuclear energy gives us a possible means of 
improving on these figures, with a notable 
increase in the power output where most 
required—submerged. 


(To be continued) 


a 


Books of Reference 


Directory of Shipowners, Shipbuilders and Marine 
Engineers, 1948. The Directory Publishing Com- 
pany, Ltd., 33, Tothill Street, Westminster, S.W.1. 
Price 30s. net.—This valuable directory appeared 
on January Ist in its forty-sixth year. The changes 
recorded are more numerous than at any time in its 
long history. Many ships have changed hands or 
have been renamed, and in many cases the change of 
name has been recorded. The general arrangement 
is the same as in previous years, the first half giving 
the world list of shipowners and the fleets they 
operate, with technical information concerning the 
ships and their propelling machinery, and the 
directors and officials of the shipping companies. 
In the second half of the book full particulars are 
given of the shipyards, ship repairing and marine 
engine works, again with addresses, telephone and 
telegraphic addresses, and names of directors and 
officials. Equally valuable are the lists of consulting 
engineers, naval architects and societies, institu- 
tions and federations allied with the industry. Full 
information is given of all the Government Depart- 
ments dealing with marine affairs and the classifica- 
tion societies and their personnel. The revision 
of the directory has been supervised by Mr. John 
P. Taylor, the editor of The Shipbuilding and 
Shipping Record. 
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Industrial and Labour Notes 


The Employment and Training Bill 

Before Parliament rose for the Easter 
recess, the Minister of Labour introduced in 
the House of Commons the Employment and 
Training Bill. The main objects of this Bill 
are to bring up to date the statutory provisions 
relating to the functions of the Minister of 
Labour and National Service, and the facilities 
and services provided by him for employment 
and _ training for employment. The Bill also 
makes provision for the establishment of a 
comprehensive juvenile employment service, 
based on the report of the Committee on the 
Juvenile Employment Service, which was 
presented in September, 1945. Furthermore, 
the Labour Exchanges Act, 1909, and some 
of the provisions of the Unemployment Insur- 
ance Act relating to employment and training 
are to be repealed and re-enacted with certain 
modifications. 


Union Conference on Wages and Prices 


A conference of trade union executives 
was held in London on Wednesday, March 24th, 
to discuss the report circulated recently by the 
T.U.C. General Council on the subject of wages 
and prices. The conference was attended by 
1534 delegates, representing 155 unions affi- 
liated to the T.U.C., and a statement issued 
afterwards said that approval was given to the 
General Council’s suggestions for the stabilisa- 
tion of personal incomes, costs and prices. The 
ecard vote taken at the conference, however, 
indicated that there was a good deal of opposi- 
tion to the report which had been submitted, 
and which was summarised in these notes on 
February 27th. 

During the discussion it was pointed out that 
the T.U.C. General Council could not, of course, 
anticipate how the Chancellor of the Exchequer 
might deal with the matter of profits in his 
forthcoming Budget, but it was stated that, 
immediately following the Budget, the General 
Council would take such consultative action as 
might be necessary if the question had not been 
handled satisfactorily. It could not be expected 
that wage movements could be restrained if the 
present general level of profits was allowed to 
continue. The possibility of economic paralysis 
had to be faced, however, and it was urged that 
it was far better that, at present, the unions 
should exercise restraint, hold what they had, 
and not recklessly endanger the future of the 
trade union movement. 

Assurances were sought by some delegates 
at the conference about the application of the 
principle of maintaining unimpaired the system 
of collective bargaining and free trade union 
negotiation, in view of action taken over wage 
applications by wages councils, arbitration 
tribunals and other negotiating bodies. The 
General Secretary of the T.U.C., Mr. H. Vincent 
Tewson, explained that the Minister of Labour 
had statutory responsibility for the operation 
of some of this negotiating machinery. The 
General Council, however, had raised with the 
Prime Minister the questions involved, and as a 
result of its representations, the Government 
had decided that communications from the 
Ministry of Labour to these negotiating bodies 
should not give the impression that there were 
special and particular statutory limitations over 
and above the White Paper on “ Personal 
Incomes, Costs and Prices.” 


F.B.I. Report on Prices and Profits 


The Federation of British Industries 
has stated that, within a week of its statement 
on prices and profits being issued, thirty indus- 
tries and many individual firms have reported 
on detailed examinations of prices in accordance 
with the recommendations made. Price reduc- 
tions have already been decided upon in many 
categories of consumer goods, and also in many 
classes of industrial goods, including certain 
engineering components and accessories, white 
lead, lead oxides, glass, pig iron products and 


various engineering tools. In addition, the 
F.B.I. says, prices will be held at their present 
level, in spite of increased costs, by many 
manufacturers whose products or procésses 
include a big variety of goods. 

The British Electrical and Allied Manufac- 
turers’ Association is among the organisations 
which have expressed support of the F.B.I. 
memorandum on prices and profits, and it has 
asked its member-firms to do all that they can 
to give practical effect to the recommendations 
as soon as possible. At the same time, 
B.E.A.M.A. emphasises that reduced prices will 
depend on how far costs, stabilised in other 
respects, can be lowered by increased pro- 
ductivity resulting in a greater quantity of goods 
being produced each week by the same number 
of people. 


The Industrial and Commercial Finance 
Corporation 


In the course of a speech, delivered 
recently in Manchester, Lord Piercy, chairman 
of the Industrial and Commercial Finance Cor- 
poration, said that, up to the present, business 
amounting to £13,500,000 had been undertaken 
by the Corporation in assisting industry with 
long-term and permanent finance. Of that 
total, 60 per cent was in the form of long-term 
loan and 40 per cent in investments in share 
capital. The number of the Corporation’s 
customers, Lord Piercy stated, was round about 
300, and the average transaction was about 
£45,000, although dealings ranged from £5000 
to £200,000 and occasionally more. 

Lord Piercy explained that the Corporation, 
which was established in 1945 by the Bank of 
England and all the joint stock banks, began 
its operations where the banks left off, and pro- 
vided capital in the form of loans or permanent 
shareholding rather than in current financing 
accommodation. While, however, the Cor- 
poration began where the banks left off, it in 
turn left off where the public investor began. 
Between the accommodation provided by the 
banks and the access to the general investor 
through the issue market, there was a large 
territory peopled mainly by small and medium- 
sized concerns and some large ones which 
required new capital, but did not satisfy in 
record or appearance or size the standards for 
the issue market. Since the war, Lord Piercy 
continued, their need for capital had increased 
on account of the rise in prices, the accumula- 
tion of plant renewals and greatly increased 
capital costs of plant and machinery. Since its 
formation the Corporation had examined over 
1500 applications from such concerns and had 
granted facilities to 300. The rate of applica- 
tions had now fallen, however, from the peak of 
sixty a month to about thirty. 


The Examination of Controls 


It will be recalled that a few weeks ago 
the President of the Board of Trade announced 
that Mr. Laurence Merriam had been appointed 
to examine the structure and working of the 
controls affecting trade and industry which were 
exercised by his Department. He announced 
also that Sir Frederick Bovenschen had agreed 
to undertake a similar review in respect of 
controls exercised by the Ministry of Supply. 

The Engineering Industries Association 
stated at the end of last week that the Minister 
of Supply had asked it to co-operate with and 
assist Sir Frederick Bovenschen in his examina- 
tion. Information which the Ministry wishes 
to have relates to the general form of control 
existing under a series of Government Orders, 
whether it is irksome or helpful to the engineer- 
ing industry, and some idea of the amount of 
time spent by firms on paper work connected 
with the controls and the obtaining of licences. 
The Ministry has also asked for comments, 
illustrated by examples, on the way that the 
various controls work in practice. The Engi- 
neering Industries Association proposes, there- 


fore, to seek the views of its member-firms on 
these matters and in welcoming the investiga- 
tion says that “it is particularly heartening 
that it has at last been realised that controls aro 
more often irksome than helpful.” 


Summer School in Management 


The Institute of Industrial Adminis 
tration is making preparations for a summer 
school for the study of management problems 
to be held at Oriel College, Oxford, from 
July 24th to 3lst next. The school will be 
open to anyone interested in management and 
in training for management, although it is 
intended chiefly for persons engaged in industry 
or commerce in a managerial capacity. The 
principal theme of the school will be the relations 
between theoretical instruction and examina 
tions and practical training under working 
conditions in industry and commerce. A 
detailed programme will be available in a few 
weeks, and, meanwhile, any inquiries should 
be addressed to Dr. F. T. Chapman, at the 
Institute of Industrial Administration, Artillery 
House, Artillery Row, London, S.W.1. 

In the preceding week, a summer school for 
teachers of management subjects is to be held. 
It is being organised by the Ministry of Educa- 
tion and the Institute of Industrial Administra- 
tion jointly. Inquiries relating to this school 
should be sent to the Ministry of Education, 
Curzon Street, London, W.1. 


Export Forms 


At the beginning of November, the 
President of the Board of Trade, Mr. Harold 
Wilson, stated that he was setting up a small 
Working Party to investigate the whole question 
of the forms and procedure with which exporters 
were faced, with a view to discovering whether 
any simplification could be made. 

Last week in the House of Commons Mr. 
Wilson was asked what progress this Working 
Party had made, and in reply he announced 
that it had completed the first part of its task 
and had presented a report upon Government 
forms. Mr. Wilson said that, after a careful 
review, the Working Party was satisfied that 
there was no undue delay in handling those 
forms, that the arrangements for handling 
them were sufficiently flexible to meet the 
circumstances, and that in general their scope 
and nature could not be modified so long as 
existing controls had to be maintained. Certain 
minor amendments of procedure had been 
suggested and were being implemented by 
the Departments concerned. Mr. Wilson 
added that the Working Party was now engaged 
on the second part of its task, which concerned 
the examination of export forms required by 
banks and shippers. 


Wage Agreements in Sweden 


It is reported that negotiations over 
new wage agreements for this year in various 
industries in Sweden have been very pro- 
tracted and, at times, extremely difficult. 
In commenting on this matter, The Anglo- 
Swedish Review says that there was at one time 
particular anxiety about the outcome in the 
engineering industry, in which a strong section 
of the workers was in favour of strike action 
over the wage demands put forward. This 
action was not, however, supported by the 
national Trade Union Federation, and following 


- the efforts of some specially appointed mediators 


both sides of the engineering industry have 
now accepted an agreement embodying fairly 
modest wage advances. It is understood 
that wage agreements in the iron and steel, 
timber, pulp and paper, and textile industries 
have also been satisfactorily concluded. Over 
the whole field of Swedish industry it is esti- 
mated that the average wage increase provided 
for by these agreements will amount to 24 per 
cent above the 1947 level. 
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French Engineering News 
(From our French Correspondent) 


‘The President of the Administrative Council 
of the S.N.C.F.,. Monsieur Flouret, told a 
Press conference in Paris that despite difficulties 
and lack of materials the 8.N.C.F. was giving 
better service than ten years ago. 

In September, 1944, material damage sus- 
tained by the railways seemed impossible to 
repair, rapidly. Out of 42,000km of track, 
18,000km were useless ; 115 impcrtant stations 
out of 322 were seriously damaged ; only 3000 
locomotives remained out of the 35,000 in 
use in 1939; and 6200 passenger coaches out 
of 35,000 were left. 

By December 1, 1944, most of the important 
installations had been re-established, at least 
temporarily. To date, out of 2603 railway 
bridges destroyed, 2482 had been re-estab- 
lished, 1830 permanently ; 66 out of 70 tunnels 
had been permanently restored; and 89 per 
cent of the damaged or destroyed buildings 
had been temporarily or permanently restored. 

Those results had been achieved in the face 
of acute shortages of raw materials. Thus, 
said Monsieur Flouret, from the Liberation 
until January 1, 1948, the 8.N.C.F. received 
1,619,000 tons of metal, of which 666,000 tons 
were for exceptional and. 953,000 tons for 
normal needs. Normal requirements alone 
were actually 2,160,000 tons. Out of 1,300,000 
tons of cement requested, the S.N.C.F. received 
only 290,935 tons, and out of 1,740,000 cubic 
metres of timber, only 941,000 cubic metres 
were allocated. Nevertheless, with 31,000 
fewer railway workers and passenger coaches 
reduced to 21,400 as against 37,058 pre-war, 
and with 305,000 goods trucks as against 
400,000, the railways had handled, in 1947, 
a kilometric tonnage 39-7 per cent greater than 
pre-war. These results were obtained by loading 
more per truck (11 tons instead of 9) and reduc- 
ing goods turn-around time from twelve to 
seven days. Achievements still fell short of the 
Monnet Plan programme, however, which 
envisaged 160 million tons of goods. Actually, 
only 140 million tons were handled, due, said 
Monsieur Flouret, to the strikes which affected 
both the 8.N.C.F. and utilisers. There was 
still a grave shortage of goods trucks and a 
crisis was feared next October. The average 
age of French trucks was thirty-four years, and 
the oldest had been in service since 1890, 
which did not facilitate maintenance. France 
would therefore have to rely on imports to 
replenish rolling stock. 

Monsieur Flouret also stated that electrifica- 
tion of the Paris—Lyons line would be completed 
within two years. Other main routes and the 
Lyons-Geneva line would be electrified in due 
course. Altogether, the S.N.C.F. expected to 
have 3500 miles of electrified line within the 
next ten years; it had 2200 miles at the 
moment. Other improvements in the ten-year 
plan include: lighter carriages carrying more 
passengers ; an increase in speed on trunk 
lines. to 90 m.p.h, over smoother beds and 
heavier rails;: complete modernisation of 
important stations; and the use of new steam 
locomotives of the “Super-Pacific’’ and 
‘** Super-Mountain ” types. Monsieur Flouret 
paid a tribute to the 1300 locomotives ordered 
from the United States and Canada as early 
as 1944, which were operating in France. 
Without them, he said, France would never have 
been able to reorganise her railway network. 

* * * 


The Prime Minister, Monsieur Robert 
Schuman, himself told the Press in Paris about 
the report presented by France to the European 
Co-operation Committee,. and her efforts to- 
wards recovery accomplished since the first 
meeting of the sixteen nations last September. 

The report is optimistic as far as agricultural 
and industrial production is concerned, pro- 
vided the Marshall Plan enables essential raw 
materials to be obtained. The sections relating 
to the budget and equipment expenditure does, 
however, admit the possibility of inflation. 
The main obstacle to development and expan- 
sion of international exchanges, for France as 
for the other fifteen nations, is the regulation 
of the rate of exchange with the United States. 
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Notes and Memoranda 


Air and Water 


CaIRNRYAN HarsBour.—Information conveyed 
in a written Parliamentary reply indicates that the 
Minister of Supply is arranging for Cairnryan 
Harbour, Wigtownshire, to be made available for 
the breaking up of capital ships. 


Repiaoinc Cuina’s ScurrLrep Sxips.—Ships 
aggregating 70,000 tons have been purchased 
from the U.S.A. by thé Chinese Government to 
compensate Chinese shipping companies for their 
war losses. It may be recalled that, during the 
war, to slow down the enemy advance along the 
Yangtze, the Chinese Government scuttled 163 
vessels, totalling 145,801 tons, for the erection of 
navigation barriers. Many of these vessels belonged 
to shipping companies in Shanghai. 

INsTITUTION OF WaTER ENGINEERS.—The fifty- 
third summer general meeting of the Institution 
of Water Engineers is to be held at Southampton 
on Wednesday, Thursday and Friday, May 5th, 
6th and 7th. On the first day, a meeting will take 
place at Guildhall, Southampton, at which Mr. 
Joseph Hawksley, M.I.C.E., will be installed as 
President. After the Presidential Address, the 
following papers will be read and discussed :—‘‘ The 
River Itchen Supply,” by Mr. C. A. Bradley ; 
** The Economics of Pumping,” by Mr. G. W. Fuller, 
and ‘A Year’s Experience with Micro-Straining,”’ 
by Mr. F. P. Hornby and Mr. F. H. Thomas. 
There will be a reception and dance at Guildhall 
on the Wednesday evening. On Thursday, the 
programme includes a visit to the Otterbourne 
pumping stations and River Itchen intake of the 
Southampton Corporation, and on Friday there is 
to be a tour of Southampton Docks, including an 
inspection of the “‘ Stirling Castle ” and “ Carnarvon 
Castle.” 


INSTITUTION OF NavaL Arcuirects.—The Council 
of the Institution of Naval Architects states that 
revised letters of abbreviation indicating member- 
ship of the Institution have been decided upon and 
laid down in the revised by-laws. The: correct 
abbreviations are now as _ follows :—Member, 
M.I.N.A.; Associate Member, -A.M.I.N.A.; Asso- 
ciate, Assoc.I.N.A.; Student, Stud.I.N.A. As 
misunderstanding sometimes arises over the quali- 
fications possessed by these several grades of 
membership it is desired to issue the reminder that 
** Members” and ‘ Associate Members” are the 
two professional technical of membership 
of the Institution. The “ Associate” class is 
composed of those who are not professional naval 
architects or marine engineers, but who are never- 
theless ‘‘ qualified either by profession or occupation, 
or by scientific or other attainments, to discuss 
with naval architects the qualities of a ship, or 
the construction, manufacture, or arrangement 
of any part or parts of a ship or her equipment.” 


Miscellanea 

PETERLEE DEVELOPMENT CORPORATION.—The 
Minister of Town and Country Planning has set 
up a Development Corporation, to be known as the 
Peterlee Development Corporation, to establish 
a new town at Easington, in Co. Durham. 

Te Late Mr. SypNEy Smrru.—We have learned 
with regret of the death of Mr. Sydney Smith, which 
occurred at Sale on March 2Ist. Mr. Smith, who 
was seventy-one, was commercial manager of 
H. W. Ward and Co., Ltd., from 1914 until his 
retirement in 1944, and was in the service of that 
company for fifty years. 

Krine’s CoLttEGcE ENGINEERING Society.—The 
forty-ninth annual dinner of the King’s College 
Engineering. Society was held at the Bush House 
Restaurant, London, on Wednesday, March 10th. 
The toast of “‘ The Society ” was proposed by Sir 
Harry Railing, M.I.E.E., chairman of the General 
Electric Company, Ltd., and acknowledged by the 
President, Mr. E. N. Thomas. Other speakers were 
Sir William Halliday, Principal of King’s College ; 
Professor J. Grieg, and Mr. W. N. Ismay, secretary 
of the Society. 

EXPERIMENTAL Fuiats at RorrerpamM.—The 
Research Committee for Sanitary Engineering 
T.N.O., The Hague, Holland, has sent us a copy 
of a report which it has compiled on ‘“ Experi- 
mental Flats at Rotterdam.” The report deals 
mainly. with the results of investigations into 
sound and heat insulation, ventilating and heating 
systems. The committee decided that investiga- 
tions on these matters carried out in laboratories 
were not sufficient for drawing definite conclusions, 
and that such investigations should be completed 
by experiments in actual buildings carried out 
under normally prevailirig conditions. 


Hicu-Frequency Heatine.—A lecture dealing 
with the application of high-frequency heating to 
the baking trade was given by Mr. *L. D. Price, 
A.M.LE.E., of the General Electric Company, Ltd., 
to the Unilever Bakery Service recently. Mr. 
Price pointed out that, although high-frequency 
methods of heating were already established on a 
commercial basis in certain industries, experiments 
for baking were only in the laboratory stage. 
There was, he said, a big gap between successful 
laboratory experiment and a practical commercial 
installation. 

ENGINEERING INpusTRIES Financiat DicEst.— 
For the purpose of presenting in a convenient 
form the financial results and progress of engineer- 
ing concerns, the London International Press, 
Ltd., has instituted a weekly sheet known as 
** Engineering Industries Financial Digest.” In 
addition to company reports, it includes extracts 
from comments of established financial experts, 
summaries of new capital issues, and kindred 
matters, and summaries of Government reports 
and other public papers touching the financial 
side of the engineering industry. The digest is 
available by subscription from the London Inter- 
national Press, Ltd., 31-35, Kew Road, Richmond, 
Surrey. 

“ Aspgots OF Civit ENGINEERING To-DAY.’ 

A successful experiment was made recently sah the 
Department of Extra-Mural Studies, King’s College 
Newcastle-upon-Tyne, Division of the University 
of Durham to widen the incidence of University 
extension. It took the form of three lectures, 
given on consecutive weeks in the College, under the 
heading “‘ Aspects of Civil Engineering To-day.” 
The talks were designed to appeal primarily to 
laymen, though they were sufficiently technical to 
interest those actively engaged in civil engineering, 
and dealt generally with water supply and purifica- 
tion, the construction of roads and airfields, and the 
construction of bridges‘ and modern methods of 
roofing. The lectures were given by Mr. P. C. G. 
Isaac, Professor W. F. Cassie, and Mr. D. W. Cooper, 
of the Department of Civil Engineering. 

SwepisH Forest Exuarsrrion.—A “ calculating 
microscope ”’ for determining the growth of forest 
trees was one of the novelties shown at a recent 
Forest Week Exhibition in Stockholm. The unit 
is used for counting the number of annual growth 
rings of the increment cores obtained during the 
forest surveys carried out by the Swedish Depart- 
ment of Forestry. By a combination of the micro- 
scope’s feeding device and a calculating machine of 
a slightly modified type. the thickness of annual 
growth rings in the wood is registered simultaneously 
with the number of rings. The unit, it is stated, 
makes it possible to examine 500 cores an hour. 
The device is of Swedish design and is the product 
of close collaboration between the experts of the 
Swedish Forest Research Institute and the Addo 
Company, Swedish makers of calculating machines. 





Contracts 


THe Visco EN@IngeEERING Company, Ltd., has 
received a contract for a panel type viscous air 
filtration plant with a capacity of 3,600,000 cubic 
feet per minute. 


Tue Brrrise Evectric TRANSFORMER COMPANY, 
Ltd., has obtained an order for forty-five electric 
power transformers for a public supply company in 
South America. The value of the order is stated to 
be 120,000 dollars. 


Tue Brush EvectricaL ENGINEERING COMPANY, 
Ltd., has received two orders for turbo-alternator 
sets for Northern Rhodesia and South Africa. The 
first has been placed by the Crown Agents for the 
Colonies on behalf of the Northern Rhodesian 
Government, and relates to power station equip- 
ment for a new cement factory at Chilanga. Tho 
order includes a 1500-kW, 3-3-kV Brush-Ljung- 
strém radial-flow, double-rotation turbo-alternator 
set to operate with steam at 230 lb per square inch 
and 725 deg. Fah. at the turbine stop valve (altitude 
of site 4200ft above sea level), together with twin 
John Thompson boilers with steel chimney, one 
400-kW Petter-Brush diesel-driven alternator set 
for standby purposes, high and low-tension switch- 
gear, auxiliary transformers and a 10-ton overhead 
travelling crane. The second order is from Messrs. 
Merz and McLellan (South Africa), on behalf of the 
Electricity Supply Commission of South Africa, and 
includes a 7500-kW Brush-Ljungstrém radial-flow 
double-rotation turbo-alternator. for the Com. 
mission’s West Bank Power Station, East London, 
to operate at 200 lb per square inch and 750 deg. 
Fah. at the turbine stop valve. 
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Forthcoming Engagements 


Secretaries of Institutions, Societies, dc., desirous of 
having notices of meetings inserted in this column, are 
requested to note that, in order to make sure of their insertion, 
the necessary information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cases the TIME and PLACE at which 
the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
Monday, April 5th—Lzxzps Brancu: Great Northern 
Hotel, Leeds. “Introduction to Television,” by 
the Leeds Centre of Television Society. 7.30 p.m. 
Tuesday, April 6th.—S.E. Lonpon Branou: Castle 
Hotel, High Street, Eltham. “Maintenance of 
Electric Discharge Tubes,” F. H. Green. Aart 
W. Lonpon Brance: Oddfellows’ Hall, 
Hammersmith Road, W.6. ‘* Time Control in — 
Industrial Plant,” C. R. Watson. 7.30 p.m. 
Wednesday, April Tth—N.E. Lonpon Branou: 
Mawney’s Arms, Mawney’s Road, Romford. 
“Colour Vision,” H. W. Windebank. 8 p.m,.— 
Yorx Branox: Royal Station —_ York. 
“Power Factor Correction,” W. A. Brecknel. 
7.30 p.m, 
Friday, April 9th.— BrisTOL Branco: Royal Hotel, 
College Green, ae “ Electrical Accidents and 
i > G. Frampton. 7.30 p.m. 
Saturday, April 10th. —Sr. Atpans Branco: Peaken 
Hotel, London Road, St. Albans. ‘‘ Power Factor 
Correction,” W. 8. Gearing. 3 p.m. 


British Association of Chemists 
Wednesday, April 7th.—LiveRPoot Section: The 
University, Liverpool. ‘‘ Demonstration of Scientific 
Apparatus.” 7 p.m. 
Chemical Society 
Wednesday, April Tth.—The University, Liverpool. 
Demonstration of Scientific Apparatus. 7 p.m. 
Thursday, April 8th.—The University, Manchester. 
Meeting for the Reading of Original Papers. 6.30 


p.m. 
Illuminating Engineering Society 
Friday, April 9th.—BirmmMIncHAM CENTRE : 
Hotel, Temple Street, Birmingham. 
Lighting,” F. Widnall. 6 p.m. 


Incorporated Plant Engineers 

To-day, April 2nd.—BiruincHaM Branco: Im 
Hotel, Bi Film and lecture on “ 
Grate oe ea 7.30 p.m. 

Tuesday, A —MANCHESTER BRANCH : Engineers’ 
Club, Albert Square, Manchester. ‘“‘ A of 
Friction Linings on Plant,” A. D. Aupal” T18 pom 

Wednesday, April 7th.—LoNDON BRANCH : a Society 
of Arts, John Adam Street, Adelphi, W.C.2. “* Main- 
tenance of Plant in the Drug Industry,” H. E. 
Chant. 7 p-m. 

ee April 8th.— NEWCASTLE-UPON-TYNE BRANCH : 

Y.M.C.A., Connaught Rooms, Newcastle-upon- 
Tyne. “ Tapered Roller Bearings.” 7.30 p.m. 
Institute of British Foundrymen 


To-day, April 2nd.—BremincHaM Brance: Wulfruna 
+ Annual dinner and dance. 


Sasudey, 1 April 3rd.—E. Mrptanps Brancx: School of 
Arts and Crafts, Green Lane, Derby. Annual general 
meeting and Short Paper Competition. 6 p.m.— 
LANCASHIRE BRANCH: rs’ Club, Albert 
Square, Manchester. “ @ Turbine Case for 
Hydro-Electric Plant,” T. ry: 3p .m.—W ALES 
AND MonMoUTH car orks voit to W. A. 
Baker and Co., Ltd., Westgate Ironworks, Newport, 
Mon. 2.30 p.m. 

Wednesday, April 7th—E. Ancttan Section: Central 
Library, Ipswich. ‘‘ Foundry Inquest: Fault and 
Cure.” 7.30 p.m. 


Institute of Metals 
Thursday, April 8th.—Lonpon Section: 4, Grosvenor 
Gardens, 8.W.1. Annual general ing. 6 p.m. 


Open discussion on “The Oxidation o Metals,” 
introduced by N. F. Mott and J. H. Mitchell. 
7 p.m. 
Institute of Physics 
Thursday, April 8th.—King’s College, Strand, W.C.2. 
‘Recent Advances in Electron Microscopy in 
Great Britain,” V. E. Cosslet. 5.30 p.m. 
Institute of Transport 

Monday, April 5th—Metropouiran Section : Institu- 
tion of Electrical Engineers, Savoy Place, Victoria 
Embankment, W.C.2. “Inland Water Transport,” 
W. Fraser. 6 p.m. 

Tuesday, April 6th—Miputanp Section: Imperial 
Hotel, Temple Street, Birmingham. Annual general 
meeting. 6.30 p.m. 

Friday, April oh eee Ses Section: Royal Turks 
Head Hotel, Newcastle. ma org meeting. 
7 p.m.— WESTERN Seiaier ictoria Rooms, 
Bristol. Annual dinner and visit of President. 
7 p.m. 


Institution of Chemical Engineers 
Tuesday, April 6th.—Geological Society, Burlington 
House, Piccadilly, W. r “ Solventless Cordite,”” 
Aquila Forster. 5.30 p.m. 


Institution of Civil Engineers 
Tuesday, April 6th.—Great George Street, - W.1. “The 
Use of Light Alloys in Structures,” R. A. Foulkes. 
5.30 p.m. 
Thursday, April 8th—BrmmMIncHaM AND DISTRICT 
Association: James Watt Memorial Institute, 
“ Pumping 


Great Charles Street, Bi 
Machinery,” H. R. Lupton. 6 p.m. 
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Institution of Electrical Engineers 
To-day, April 2nd.—MzasvuREMENTs SzcT1on: Savoy 
Place, Victoria Embankment, W.C.2. Discussion 


on “ h-Speed of and Electrical 
a opened by H. A. . §.30-p.m. 
il 5th.—Soute Mipianp CENTRE: James 


Birmingham. “ The 
A.C. Generators Driven by Water Turbines,” E. M. 
Johnson and C. P. Holder, 5.30 p.m. 
Tuesday, April 6th.—NortTH MipLanp CENTRE: Cor- 
ration Electricity Department, Whitehall Road, 
Pood. Address by R. H. Rawil. 6.30 p.m. 
Wednesday, April 7th. Tae ae a STUDENTS’ SECTION : 





wean anne Thursday, April 7th and 8th.—Ravio 
Szction: Savo: lace, Victoria Embankment, 
W.C.2. Convention on “ Scientific Radio.” 

Institution of Engineers and Shipbuilders in Scotland 

Tuesday, April 6th.—39, Elmbank Crescent, Glasgow, 
C.2. “Si Standardisation,” 8. J. Harley. 6.30 p.m. 
Institution of Heating and Ventilating Engineers 

Wednesday, April 7th.—East Miptanps Brance: Gas 


Showrooms, Parliament Street, Nottingham. 
“Welding Theory and Practice,” F. arke. 
6.30 p.m. 

Institution of Mechanical Engineers 


To-day, fort, 2nd.—Storey’s Gate, St. James’s Park, 
8.W.1. ‘* Researches into the Deformation of 
Metals by Cold Rolling,” Hugh Ford; “The 
Calculation of Roll Force and Torque in Cold see 
Rolling with Tensions,” D. R. and Hugh Fo: 


5.30 p.m. 
Saturday, April 3rd.—NorrTH-EasTeERN BraNcu 


GrapvuatTses’ Section: Visit to the ton Road 
330. Station of the Sunderland tion. 
m. 
a “Apri Swe S Gate, St. James’s Park, 
1. “ Piston Ring Movement - Blow-by 
in High-Speed Petrol Engines,” P. Dykes. 


Wednesday, A 7th.—GRaDUATES’ SECTION : 

Gate, Pgh Sam Park, 8.W.1. Joint 
Institution of Civil rs and Institution of 
Electrical a. ” 6.30 p.m. 
-——LEEDs po meal Drvirox : The University, 
Leeds. Informal meeting. iy 

Friday, April 9th.—Storey’s Gan, t. James’s Park, 
8.W.1. “ District Heating,” A. Stubbs. 5.30 p.m. 


Institution of Post Office Electrical Engineers 
Monday, April 5th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. 
‘* Maintenance of Multi-Channel Carrier Telephone 
Systems,” F. O. Morrell. 5 p.m. 


Institution of Production Engineers 
Monday, April 5th.—Hatrrax GrapvuatTe SECTION: 
Technical College, a “‘ Multi-Spindle 
Automatic Machines,” W. Ogilvie and 8. Ackrill. 


Wednesday, April 7th.—NotrincHam Section : Victoria 
Station Hotel, Milton Street, Nottingham. 
“Inspection.” 7 p.m. 

Thursday, — 8th.—Lonpon SECTION : rig Empire 
Society, Northumberland Avenue, W.C.2. ‘Some 
Aspects of Design and Production of Gunnery 
Control Gear,”’ 8S. yom 7 p.m. 


Institution of Sanitary Engineers 
i. April 5th.—Caxton Hall, Westminster, S.W.1. 
tandardisation and the Sanitary Engineer,” 
Pe F. B. Nall. 6 p.m. 


Institution of Structural Engineers 
To-day, April 2nd.—MIpLanpD _, COUNTIES Branca, 
Public Library, Stafford. ‘‘ Codes of Practice,” 

C. Roland Woods. 7.30 p.m. 
Monday, April 5th—Soortish Brancu: Ca’doro 
Restaurant, Glasgow. Annual general meeting. 


Weinceden, April Tth.—NoRTHERN CouNTIEs BRANCH: 
Neville Hall, Westgate Road, Newcastle. ‘‘ Buildi 
: Techniques and Technicians,” J. 
Napper. 6.30 p.m. 
Thursday, April 8th.—11, > Unger Belgrave Street, 8.W.1. 
“The New Government Office Building, Whitehall, is 
C. F. Pike. 5.55 p.m. 


Junior Institution of Engineers 

To-day, April 2nd.—39, Victoria Street, 8.W.1. Dis- 
cussions on “ Some Recent Advances in Science,” 
opened by L. H. A. Carr. 6.30 p.m. 

Wecnesday, April 7Tth—Miptanp SgEcTION: James 
Watt Memorial Psa eo — en et 
B Some of t ve! ed 
rie Ges ‘Tu ne ” KE. A. Watson and O. N. 
Lawrence. 6.30 

Friday, April 9th.—39, Victoria Street, 8. W.1. “Some 
Notable Arch Bridges of the Past,” R. P. Mears. 
6.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
Priday, A 9th.—Mining Institute, Newcastle-upon- 
tne Modern Geared Turbine ion i in 
Cargo Liner ‘ Asia,’” W. E. Loveridge. 6.15 p.m. 


Royal Statistical Society 
To-day, April 2nd.—Lonpon Group: E.L.M.A. Lighting 
Service Bureau, 2, Savo Hill, W.C.2. ‘* Some Short 
pr in Statistical culations,” H. O. Hartley. 


Tuesidy, Aged 6th.—Trxs-sipg Sus-Grovur: William 
Newton School, Norton, Stockton-on-Tees. 
relation Problems in the Chemical 
O: L. Davies. 7 p.m. 

Wednesday, April 7th.—BinmMincHaM Group: Chamber 


Storey’s 
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of Commerce, 95, New Street, Birmingham, 
“* Statistics Applied to Pottery Problems,” D. G. 
Beech. 6.30 p.m. 


Sheffield Metallurgical Association 


April 6th.—198, West Street, Sheffield, |. 
Casting,” H. Evans. 7 p.m. 


Society of emg 
Monday, April 5th.—Geological 
House, Piccadilly, W.1. eee, Filtrat: 
Vokes. 5.30 p.m. 


Stephenson Locomotive Society 
Saturday, April 3rd,—32, Russell Road, Kensington, 
W.14. Annual general meeting. 2.30 p.m. 


Women's Engineering Society 
To-day, April 2nd.—Manouester Branog: Engineers’ 
Club, Albert Square, Manchester, 2. “ Tho Grid 
System,” C. T. 8. Arnett. 6.30 p.m. 


West Riding Federation of Engineering Societies 
Tuesday, April 6th.—Technical College, Great Horton 

Road, Bradford. ‘‘ High-Speed ny in 

Engineering,” George A. Jones. 7.30 p.m. 


Tuesda: 4 


et: rae 





Personal and Business 


B. Laports, Ltd., Luton, informs us that its 
name has been changed to Laporte Chemicals, Ltd. 

Mr. G. F. Tacx, general manager of Macrome, 
Ltd., has been appointed a director of the company. 

Mr. J. BeLonouBeK has been appointed a 
director of Kamm and Co., Ltd., Powell Street, 
London, E.C.1. 

Mr. W. H. Waker, 53, Cromwell Road, Stret- 
ford, Manchester, has been appointed Yorkshire 
area representative of Peter Stubs, Ltd. 

Darrmouts Auto Castines, Ltd., states that 
Mr. L. B. Bull, formerly works director, has been 
appointed managing director of the company. 

Berry Hixt (Enarveers), Ltd., announces that 
it has taken over the Berry Hill Plant Division of 
Berry Hill Collieries, Ltd., Cheadle, Stoke-on-Trent. 

Mr. S. F. Strewarp has resigned from the board 
of Bull Motors (E. R. and F. Turner, Ltd.), following 
his appointment as chairman of the South-West 
Electricity Board. 

Mr. R. DieBy Samira, M.I.Mech.E., has resigned 
his appointment as general works manager of the 
Blaenavon Company to become chief engineer of 
Engineering and Industrial Exports, Ltd. 

Tae British TxHomson-Houston Company, 
Ltd., announces that Mr. Victor C. H. Creer has 
been appointed a director in succession to Mr. H. A. 
Lingard, who is shortly retiring on account of ill 
health. 

Tue Governing Body of the Imperial College of 
Science and Technology has appointed Air Chief 
Marshal Sir Roderic Hill, K.C.B., to be Rector of 
the College as from October 1, 1948, in succession 
to Sir Richard Southwell, F.R.S. 

W. G. ALLEN AnD Sons (Treton), Ltd., announces 
that Mr. Rowland Butler, A.M.I.Mech.E., has 
been appointed technical manager at the Tipton 
works. Mr. D. A. G. Weddell has succeeded 
Mr. Butler as manager of the firm’s London office. 


Mr. Joun Bett, M.I.Mech.E., has gree mn 
the position of managing director and has been 
appointed deputy chairman of the Projectile and 
Engineering Company, Ltd. Mr. A. J. Chambers, 
M.L.P.E., has been appointed general manager of 
the company. 

Mr. H. H. Saunpers, M.I.Mech.E., has been 
compelled, on medical advice, to retire from his 
position as joint managing director of the Vulcan 
Foundry, Ltd. Mr. Gerald Collingwood, 
M.I.Mech.E., has succeeded him as joint managing 
director. 

Mr. Haroxtp A. Axroyp has retired from the 

osition of managing director of the Yorkshire 
sine Company, Ltd., but is remaining on the 
board of the company as consultant. Mr. R. A. 
Dyson has been appointed managing director, and 
Mr. K. C. Banks, general manager. Mr. J. N. Comp- 
ton has joined the company a3 mechanical engineer 
to take charge of all matters of design and 
production. 

Tue Britise Evecrriciry AUTHORITY announces 
the following appointments in the Generation 
Divisions :—South-Western: Mr. P. L. Lutte and 

Irlam, generation engineers; Mr. L. B. 
Law,.system operation engineer. East Midlands : 
Mr. 8. Anderson, Mr. W. Warren, Mr. W. Brown, 

neration engineers. Midlands: Mr. A. R. Clague, 
Mr. F. W. Skelcher, Mr. A. E. eee Mr. F. E. 
Ames, generation engineers; Mr. E. V. Hardaker, 
technical engineer; Mr. C. H. Petford, lant 
testing engineer. South Wales: Mr. T. H. Wood, 
generation 6 = Yorkshire: Mr. C. QG. 
Richards. Mr. H. 7 Mr. H. N. Hobbs, 
Mr. D. McFarland, Mr. Vickers, Mr. C. B. 
Melton, generation rae hg South-West Scot- 
land : Mr. W. McFarlane, chief generation engineer. 
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A Seven-Day Journal 


The Budget 


Sm Starrorp Cripps, Chancellor of the 
Exchequer, introduced his first Budget in the 
House of Commons on Tuesday last, and his 
statement, which occupied more than two 
hours, not only dealt in considerable detail with 
the nation’s finances, but surveyed generally 
the existing economic situation. The whole 
economic situation in 1948, Sir Stafford said, 
would be dominated by our difficulty in paying 
for the imports without which we could neither 
live nor produce. The provisional export 
targets for this year, made last September, had 
been exhaustively reviewed and as a result the 
overall target for the end of 1948 had been 
reduced from 60 per cent to 50 per cent above 
the 1938 volume, and the Chancellor did not 
think that that was over-optimistic. By his 
Budget, the Chancellor plans to raise a nominal 
surplus of £789,000,000, and the principal 
taxation changes include, in respect of income 
tax, an increase in earned income relief from 
one-sixth to one-fifth, subject to a maximum 
allowance of £400. The exemption limit is to 
be raised from £120 to £135, the first £50 of 
taxable earned income to be taxed at 3s. in the 
pound, and the rate on the next £200 to be 6s. 
Expenses or benefits in kind are to be liable to 
tax, and the new scale is to come into operation 
in July with cumulative relief from the begin- 
ning of the tax year. Tax increases include 
beer, wines and spirits, tobacco, and betting. 
Small adjustments are to be made in entertain- 
ments tax, and the purchase tax is to be re- 
arranged to bring about a reduction on house- 
hold and similar essential goods. A new tax 
for this year, described by the Chancellor as a 
“ special once-for-all levy,’”’ is based upon the 
investment income of individuals for the year 
1947-48. Investment income for this purpose 
will include all rents, dividends, interest and 
other such payments. The contribution will 
apply only where the taxpayer’s total income 
from all sources exceeds £2000 and his invest- 
ment income exceeds £250, and the scale of duty 
will begin at 2s. in the pound on investment 
income between £250 and £500, rising to a 
maximum of 10s. in the pound on investment 
income exceeding £5000. There will be a 

inal relief to ensure that the contribution 
payable does not exceed the excess of the total 
income over £2000. This special levy, the 
Chancellor said, would become payable on 
January 1, 1949, but to encourage prepayment 
a discount of 2 per cent per annum would be 
allowed. In announcing this levy, the Chan- 
cellor emphasised that it was not an annual 
tax, but a special contribution for a special 
purpose. He recognised fully that regular 
taxation of such a character would have a 
marked disincentive effect on saving. 


Association of Supervising Electrical 
Engineers 

At the annual dinner and reunion of the 
Association of Supervising Electrical Engi- 
neers, in London last week, Mr. H. Nimmo, 
the President, proposing the toast of ‘‘ The 
Guests,” took the opportunity of referring 
briefly to the Association’s activities, including 
the technical meetings and discussions which 
totalled one for every day of the year. Respond- 
ing on behalf of the guests, Mr. J. Hacking, 
Deputy Chairman of the British Electricity 
Authority, appraised the objects of the Associa- 
tion, dwelling on the theme of improving the 
service to the community and emphasising 
service as an essential prerequisite of an 
benefits that might accrue to the Association’s 
individual members. Speaking of the com- 
petitive awards made annually by the A.S.E.E., 
Mr. Hacking stressed the necessity for preserv- 
ing the spur of competition and went on to 
illustrate how this kind of incentive had con- 
tributed to the remarkable improvement in 
protective gear performance on the. British 
grid, particularly in the past ten years. In 


‘ 

1947, 95 per cent of all faults were correctly 
cleared by protective gear. This performance, 
which compared very favourably with that 
of any similar system in the world, was the 
result of intensive effort and continuous 
progress, reflecting considerable credit on 
the C.E.B. and its Scheme Areas, which 
responded to the incentive of an unofficial 
“league competition.” Mr. Hacking spoke 
of the C.E.B. as the 1926 offspring of the 
electricity supply industry, and the B.E.A. 
as the natural offspring of the C.E.B. in 1947, 
allowing the functions of finance and generation 
to be completely co-ordinated on a national 
scale, with regional co-ordination of distribu- 
tion. Sir Cyril Hurcomb, Chairman of the 
British Transport Commission, proposing the 
toast of “‘The Electrical Industry,’’ spoke 
hopefully of its ability to maintain and improve 
its service to the community in this age of large- 
scale organisation. Mr. Percy Good, President 
of the Institution of Electrical Engineers, 
responding on behalf of the industry, spoke 
of the vital réle played by the manufacturer 
to-day. He appealed for greater efforts on the 
part of all concerned to raise the standard of 
personnel training throughout the electrical 
industry. 


Appendix to Lloyd’s Register Book, 
1947-48 


THe Committee of Lloyd’s Register of 
Shipping has issued to subscribers the Appendix 
to Lloyd’s Register Book, 1947-48, which 
brings up to date extensive and precise 
information about the various merchant fleets 
of the world, and which is the first Appendix 
to be published since 1939. It shows that 
the steamers and motorships owned in Great 
Britain and Northern [Ireland totalled 
17,847,897 gross tons in 1947, compared with 
17,891,134 gross tons in 1939 and 18,892,089 
gross tons in 1914. The world total of steamers 
and motorships in 1947 was 83,513,772 gross 
tons, compared with 68,509,432 gross tons in 
1939, and 45,403,877 gross tons in 1914. In tabu- 
lating these figures, it is remarked that the 
present century has witnessed unprecedented 
development in the mercantile fleets of the 
world, the steamer and motor tonnage having 
increased from 24,009,000 tons in 1901 to 
83,513,772 tons in 1947. Moreover, in recent 
years a considerable increase has taken place in 
the number of seagoing steamers and motor- 
ships of 4000 tons and over. In 1914 there were 
3608 vessels in this class, but now the number 
is 8669, of which 969 are of 10,000 tons and 
above. Of these 969 vessels 198 are under the 
British flag. Another table deals with the 
types of machinery installed, and the figures 
show the extent of the development in the use 
of steam turbine and internal combustion 
engines. There are now 2764 steamers of 
20,715,338 tons fitted with turbine engines or 
a combination of steam turbines and reciprocat- 
ing engines, compared with 1964 vessels of 
12,617,958 tons in 1939, and 8757 vessels of 
17,104,959 tons are fitted with internal com- 
bustion engines, compared with 7551 of 
16,918,687 tons in 1939. The comparable 
tonnages for 1914 were about 730,000 tons 
and 234,000 tons respectively. Another inter- 
esting particular in this table is that in 641 
vessels, with a tonnage of 5,691,888 tons, 
electric propulsion has been adopted. Of these 
ships, 535 are owned in the U.S.A., and 38 
in Great Britain and Northern Ireland. 


Supplementary Training Scheme 
for Apprentices 


Tue Enfield District Manufacturers’ Associa- 
tion is promoting a scheme for the supple- 
mentary training of local apprentices which, 
it is believed, will ensure that apprentices 
are given the opportunity for a thoroughly 
all-round training in the various engineering 
crafts. The Association fully appreciates that 
some firms maintain good apprenticeship 


schemes, but at the same time it realises that 
there are several local firms which are handi- 
capped in the scope of the training facilities 
which they can provide for their young 
employees. The basic idea of the scheme, 
therefore, is to give facilities for a full and com- 
prehensive training to apprentices by obtaining 
experience in other factories in the area for cer- 
tain limited periods during the course of their 
apprenticeship as distinct from actual service 
with any one particular firm, which, by reason 
of the specialised nature of its work, may not be 
able to provide for a really comprehensive 
training. By this means, it is hoped to meet 
the need of a high standard of craft training 
and, ultimately, the specific training of tech- 
nicians with the prospect of qualification for . 
executive posts. The Association will provide 
its members with a registration form on which 
will be set out the essential details about 
apprentices to be transferred. “ Parent ” 
firms sending apprentices to visit other firms 
will be responsible for those apprentices while 
they are working elsewhere, including payment 
of their wages and Employers’ Liability Insur- 
ance; but the visiting apprentices will observe 
the conditions of employment and remuneration 
for apprentices of the “ accepting ’» company. 
The apprentice supervisor of the parent com- 
pany will be permitted to visit the accepting 
company in order to ensure that the visiting 
apprentices are receiving satisfactory training, 
and workshop notes taken by the visiting 
apprentices will be subject to examination 
by the apprentice supervisor of the accepting 
company, who will have the right to edit the 
notes and delete or amend any information. 
No apprentice is to be transferred to another 
works until he reaches the age of eighteen, 
and arrangements for any educational training 
at a technical college will continue to be made 
by the apprentice’s parent company. The 
Association is asking all its member-firms to 
support the scheme, which will be directed 
by its Apprentices Sub-Committee, in order 
to ensure the success of what it aptly calls 
a pioneer effort on the part of Enfield 
manufacturers. 


The Iron and Steel Institute 


Tue Council of the Iron and Steel Institute 
announces that the Bessemer Gold Medal for 
1948 has been awarded to Mr. W. J. Dawson, 
formerly of Hadfields, Ltd., in recognition of 
his contributions to the development of steel 
castings and to the production of alloy and 
heat-resisting steels. Other awards announced 
by the Institute are the Sir Robert Hadfield 
Medal to Mr. A. Preece, of Leeds University, 
for his researches on the scaling and on the 
overheating and burning of steel, and the 
Williams Prize to Mr. R. Fowler, of Richard 
Thomas and Baldwins, Ltd., for his paper on 
“ Blowing Out a Blast-Furnace.” The pre- 
sentation of these awards will take place at 
the inning of the annual meeting of the 
Iron and Steel Institute, which is to be held 
on Wednesday and Thursday, May 5th and 
6th, in the lecture hall of the Royal Institution 
of Chartered Surveyors, 12, Great George 
Street, London, 8.W.1. At that meeting the 
retiring President, Dr. C. H. Desch, will induct 
his successor, Sir Andrew McCance, F.R.S. 
The third Hatfield Memorial Lecture will be 
delivered at 8.30 p.m. on Wednesday, May 5th, 
at the Royal Institution of Chartered Sur- 
veyors, by Professor Robert F. Mehl, the 
subject being “‘ The Decomposition of Austenite 
by Nucleation and Growth Processes.” Pro- 
fessor Mehl is Head of the Department of 
Metallurgical Engineering at the Carnegie 
Institute of Technology, Pittsburgh, and is 
also Director of the Metals Research Laboratory 
and Professor of Metallurgy at the same Insti- 
tute. He is a member of many technical and 
advisory committees associated with the United 
States Government, and during the war was an 
attaché at the U.S. Embassy in London. 
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THE ENGINEER 


Opencast Mining in the Rhine 
Brown Coalfield 


By W. L. G. MUIR 


INTRODUCTION 

{x Rhine brown coal deposits, of early 

Tertiary origin, lie west of Cologne. The 
field has been an important producer since 
the beginning of this century, and produced 
on a small scale much before that. The map, 
Fig. 1, and cross-section, Fig. 2, show the 
general lay-out of the field. 

Two areas are now being worked. The 
main one is 12km from Cologne at its nearest 
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Fic. 1-THE RHINE BROWN COALFIELD 


point and stretches for some 35km from 
north-west to south-east, from Frimmersdorf 
to Liblar. It varies in width from 2}km to 
7km. The second area, much smaller in size, 
lies near Eschweiler, west of Diiren. 

The eastern extension of the seam is cut off 
at the northern end of the field by the fault of 
Frechen, and at the southern end the seam 
dies out under drift in the erosion area of the 
Rhine. North of Frimmersdorf the axis of 
the field swings to an east-and-west direction, 
and a substantial reserve of sandy coal exists 
which has not yet been worked. A new mine 
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can be divided into three zones. The first, 
which includes both the areas now in pro- 
duction, is suitable for normal opencast 
working. The ratio of overburden to coal 
averages 0-6 to 1 with a maximum of 
1-4to1. The second is the area between the 
first two major faults, the faults of Horrem 
and of Erft, at least part of which can be 
worked by deep opencast. The ratio of over- 
burden to coal varies roughly between 1} to 1 
and 4 to 1. No working 
has yet been done in 
this area, but one mine 
is now preparing to 
cross the fault of 
Horrem and work the 
deeper coal. The third 
zone, known as the 
reserve field, is the 
area of deep coal be- 
tween the fault of 
Erft and the Esch- 
weiler area. The ratio 
of overburden to coal 
here is generally be- 
tween 5 to | and 7 
to 1. Whether this 
coal can be worked 
by opencast methods 
or by deep mining 
methods is as yet 
undecided. _Experi- 
@ ments are being 

carried out by a 

company, financed 

by the present pro- 
ducing companies, to find answers to these 
questions. 

This experimental company is now sinking 
a shaft by boring, and will sink a second by 
the freezing process. When the shafts are 
ready it will test various possible mining 
methods to find whether they are practic- 
able and economic. 

In the brown coalfields of Middle Germany 
overburden to coal ratios of 5 to 1 are 
common in the mines now working, but the 
coal seams are relatively thin. The ratio of 
overburden to coal is not the only deter- 


DUSSELDORF 








April 9, 1948 


overburden removed, the capital involved 
would be prohibitive. 

At the normal rate of production of 60 
million tons of raw coal per year, the present 
field has a life of around twenty-five years, 
after which production will fall substantially. 
The area of deep opencast has reserves of 
between 600 and 700 million tons, if the 
working of the areas of high overburden 
ratios proves economic, but these reserves 
are in areas too restricted to allow the annual 
rate of 60 million tons to be reached. The 
ultra-deep field has reserves variously esti- 
mated as between 15,000 and 30,000 million 
tons. After twenty-five years the present 
rate of output can be maintained only if coal 
is mined from this area. 

This article is concerned only with mining 
methods and machinery, and hereafter will 
deal solely with the present working area. 

The thickness of the coal varies from 12m 
to 80m. The minimum thickness of 12m is 
found only in one or two small areas. The 
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FiG. 3—ROTATION OF WORKING FACE 
greatest depth of overburden is 50m. At 
the northern end of the field a layer of sand 
runs through the seam. In the Eschweiler 
area the seam is divided into three by clay 
partings. In the remainder of the field the 
seam is clean. The coal has many tree 
trunks and roots in it, but they do not cause 
any appreciable working difficulties. The 
overburden is sand and clay, generally free 
from boulders. Its working is therefore 
relatively simple. 

Raw coal is used for power production and 
for steam raising in the briquetting plants. 
Five large power stations are situated on the 
field. In addition, each briquette plant has 








Fic. 2—Cross SECTION THROUGH BROWN COALFIELD 


is projected here to supply coal for the 
generation of power. South of Liblar the 
seam splits, thins and becomes sandy and 
unworkable. To the south-west it is thrown 
down by a series of faults as far as the 
Eschweiler area, where upthrow faults bring 
it again close to the surface. The western 
extension towards Aachen is ended by a fault, 
the Sandgewand. 

From the mining point of view the field 


minant of the practicability of working. The 
total thickness of the overburden is equally 
important. In the Rhine field the seam is up 
to 60m or more in thickness in the reserve 
field. It has been calculated that with an over- 
burden thickness of 200m, over 200 million 
cubic metres of overburden would have to 
be removed to prepare a 1000m face for 
coal working. At the present cost of between 
0-60 RM and 1-00 RM per cubic metre of 


its own generating station, with back- 
pressure turbines, some of which have a sub- 
stantial surplus of power to feed to the grid. 
Raw coal is used to a limited extent in the 
neighbourhood of the mines, e.g., for sugar 
refining. The greater part of the output is 
dried and briquetted and used both as indus- 
trial and household fuel. Just before the 
war a hydrogenation plant was built south 
of the field and operated for a time. It was 
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heavily damaged by bombing and is not now 
in operation. 


MACHINES AND EQUIPMENT 


Before giving a detailed description of the 
machinery, a brief description, in general 
terms, of the system of mining is necessary. 
In a later part of the article mining methods 
are described in detail. 

The overburden and the coal are removed 
in benches, following one behind the other. 
The working faces swing round a fixed pcint, 
the turning point, from which the inclined 
haulage leaves the mine for the factory. 
The worked overburden is dumped back 
into the mine behind the coal faces. Fig. 4 
gives a general view of a brown coal mine, and 
Fig. 3, a plan of a typical mine, shows the 
relationship between the working faces 
and the inclined haulage. The present turn- 
ing point is D1, at the bottom of the inclined 
chainway. 

An explanation of the terms adopted in 
this paper is also required. The main 
excavating machines are called dredgers. 
When a dredger is working on a face above 
its own level and pulling the spoil down, 
the face is called an up-face, and the dredger 
an up-boom dredger. Similarly, when the 
dredger is raising the coal from below its 
own level, the face is called a down-face, 
and the dredger a down-boom dredger. 
The literal translation of the German words, 
“ high-face ”’ and “ deep-face ” is ambiguous. 
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The bucket chain machine resembles the 
dredgers used for harbour work and the 
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ally it is used to draw the coal up from a 
face below its own level, but it is sometimes 





Fic. 5-BUCKET CHAIN ROTATING DREDGER ON OVERBURDEN 


winning of alluvial deposits, apart from the 
fact that it is not water-borne. It has 


DE 


FiG. 4—BROWN COAL MINE 


Where these words are used here they refer 
to the thickness of the seam. 

The mines are completely mechanised. 
Shovels, draglines, grabs and _ bulldozers 
are used, but the main machinery is specially 
designed for brown coal mining and has only 
a limited application in other fields. The 
machines peculiar to brown coal mining 
are the dredger, the overburden dumper, 
the track-shifting machine, and the over- 
burden bridge. 


DREDGERS 


Three kinds of dredger are in use: the 
bucket chain dredger, the wheel dredger, 
and the scraper dredger. The bucket chain 
dredger is illustrated in Fig. 5 and the wheel 
dredger in Fig. 6. These machines may be 
mounted on rails or on tracks. The wheel 
dredger, the most recently developed type, 
is always mounted on tracks. The older 
machines of the other two types are rail- 
mounted, but the present tendency is to 
mount them, too, especially the lighter 
ones, on tracks. 


been used in Germany for canal making 
and in the building of the autobahns. Gener- 


used on an up-face. In the wheel dredger 
the buckets are on a wheel at the end of 
the boom, and feed on to a belt conveyor. 
The scraper dredger, like the wheel dredger, 
can be used only on an up-face. It scrapes 
the coal down to the bottom of the face 
and picks it up with a short bucket chain. 

A dredger may have a capacity of up to 
1000 tons per hour when in continuous opera- 
tion, and have a total weight exceeding 1000 
tons. The weight has to be distributed to 
give a pressure on the ground of between 
lkg and 2kg per square centimetre. 

Rail-mounted machines are built on long 
carriages with enough wheels to give a wheel 
pressure of from 10 to 12 tons. The wheels 
are mounted in pairs or fours on bogies, 
which are so hinged that the total weight 
of the machines distributes itself evenly 
over all the wheels. The size and spacing 
of the sleepers then determine the ground 
pressure. A big dredger is mounted on 
two sets of tracks, each with two rails. 
Smaller dredgers have a two-rail track near 
the working face and a single rail track 
behind. Sleepers are up to 6}m in length 
and generally span both sets of dredger 
track. 


Electric power is invariably used for 
dredgers. It is fed to the machine by 





Fic. 6-WHEEL DREDGER AT WORK 
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trailing cable, which is coiled on, or uncoiled 
from, a drum under the machine. In modern 
machines the line voltage is 5000 or 6000 
and the current is used at that voltage in 
motors of over 100kW. For smaller motors 
it is transformed to a lower figure. 

The dredgers propel themselves on the 
track by motors mounted on the wheel 
bogies. They traverse slowly while the 
buckets are cutting. The usual traversing 
speed is 5m per minute when working, 
and 8 to 10 when travelling without digging. 

The machines load into cars which pass 
under them on tracks between the outer 
and inner sets of dredger tracks. Big 
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central level with both up and down faces. 

The wheel dredger is becoming more widely 
used both for overburden and coal. The 
boom can be raised and lowered, rotated 
horizontally, and, further, can slide for a 
limited distance in relation to the main 
framework of the machine, so that it can 
be lengthened or shortened. The machine 
does not traverse while it is digging. The 
various movements of the boom enable 
it to work for a period from one position. 
The cars do not pass under the dredger but 
behind it. They are loaded by a belt con- 
veyor mounted on a second boom, which 
can also rotate horizontally. This rotation 





FiG. 7—DREDGER WHEEL 


machines have two sets of haulage track. 
The buckets then discharge through a chute 
on to one or other of two short belt conveyors, 
each of which feeds the coal to its own track. 
In the bucket chain machine the lower 
end of the boom or bucket ladder is jointed 
so that the tip can be kept horizontal on 
a down-face. This part is called the level- 
ling member. It has two functions: to 
leave the worked floor level, and to give 
clean mining by picking up the coal which 
has rolled down the face. Its length is 
usually from 2m to 44m. The weight of the 
boom is counterbalanced by a back-weight. 
The bucket chain dredger is used both 
for coal and overburden. In the overburden 
a variant of the type is in common use, 
the rotating dredger. The upper part of 
the machine can rotate about the lower 
part through an angle of 360 deg., and 
the machine can therefore be used on a 


enables a greater depth of face to be worked 
before the haulage track has to be moved 
forward. 

The wheel itself is illustrated in detail in 
Fig. 7. The coal drops from the bucket 
edges into the wheel and is guided by radial 
ribs on to a belt conveyor by the side of the 
wheel. 

The maximum angle in a vertical plane 
at which the boom can work is 20 deg. below 
and 20 deg. above the horizontal. This is 
the maximum angle at which the belt con- 
veyor can carry the coal without it running 
back. The machine can cut below its own 
level to give a gradient of 1 in 30, which is 
the greatest gradient for which it is designed 
to work. 

The scraper dredger closely resembles the 
bucket chain machine, and requires no special 
description. The coal is scraped down by 
picks attached to the chain. 


(To be continued) 
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On Wednesday afternoon, March 17th, the 
following paper was read :— 
THE EFFECT OF SINGLE AND MULTI-HOLE 


DIE EXTRUSION ON THE PROPERTIES 
ie EXTRUDED ALUMINIUM ALLOY 


By L. Norrucort, D.Sc., Ph.D.; D. McLean, 
B.Sc., and O. R. J. Lex, M.Sc., Ph.D. 
Synopsis 
Longitudinal streaks on the surface of aluminium 
alloy components machined from extruded bar in 
BA 35 and D.T.D. 4234 alloys were found to be 
associated with erratic circumferential strength. 


The streaks have been shown to be due to the flow 
structure originating in extrusion through multi- 
hole die plates, and the principles will apply to 
alloys generally. To investigate the problem 
fully, billets of the two alloys were extruded through 
die plates having 1, 2,:3 or 4 holes, all the multi- 
holes being symmetrically dis about the 
centre. Transverse sections of bars extruded 
through multi-hole die plates showed a structure 
termed “ radial flow,” converging to that portion 
of the surface marked by the streak ; this structure 
was absent from bars extruded through single- 
hole die plates. Segregation of particle constituents 
was found near the periphery in the zone of radial 
flow and, consequently, the circumferential tensile 
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properties of multi-hole material were inforior 
to those of single-hole bar. Small-scale exporj. 
ments with lead-bismuth composites and coloured 
lasticine showed that the segregate originated 
rom the axial zone of the billet; with a die plate 
having a single central hole, on the other hand, 
the axial segregate was confined to the axis of ihe 
single bar, where it is relatively harmless. Pro. 
vision of a central hole in three and four-hole die 
plates confined the segregate to the axis of the 
central bar, and this advantage has been confirmed 
by industrial trials. 


Discussion 


Dr. R. Genders considered that the authors’ 
conclusions were not only in opposition to 
established knowledge of the subject but 
appeared to go back to the original erroneous 
view which led to the term “ piping” in 
order to describe certain defects found in 
extruded rod. It was surprising that although 
the authors submitted evidence which could 
clearly be recognised as being in accordance 
with the normal mechanism of flow, they 
proceeded to put forward an entirely dif- 
ferent explanation based on a_ central 
segregate without any reference to the outer 
skin of the billet. The explanation was not 
supported by any examination of the flow 
structure of the billet, and even the billet 
discard was not described, although this 
should be the essential link of evidence in 
any speculation on extrusion flow. More- 
over, the authors did not even criticise the 
generally accepted explanation which they 
proposed to supplant by their own version. 

Mr. H. W. Taylor believed the authors 
were quite correct in suggesting that any 
segregate which existed in the centre of 
the billet would find its way down the 
centre of the bore. On the whole he agreed 
with the authors that there was a smal! 
area in any material from multi-hole dies 
which exhibited a little lower strength 
than the remainder of the circumference, 
but he did not agree with the suggestion 
that the centre hole was a means of getting 
rid of segregations although it would dispose 
of any normal segregates in the centre of 
the billet. 

Dr. Northcott replying, said he had had 
the pleasure of going through Dr. Genders’ 
earlier paper on the subject and the old 
type of extrusion defect of material from 
the outside of the billet turning inwards 
was certainly not responsible for the defect 
dealt with in the present paper. 

Mr. D. McLean thought Dr. Genders 
was confusing his own results with those 
put forward in the present paper. Dr. 
Genders was apparently concerned with 
surface defects due to oxide streaks, but 
that was not the trouble in this case. The 
streaks were of intermetallic particles but 
not of oxide. 

The next paper was :— 

THE YOUNG’S MODULUS OF SOME 
ALUMINIUM ALLOYS j 
By N. Dvupzinsx1, (Miss) J. R. Murray, B.A., 
B. W. Mort and B. Cuatmers, Ph.D., D.Sc ; 
with an Appendix entitled 
THE MODULI OF ALUMINIUM ALLOYS 
IN TENSION AND COMPRESSION 
By S. F. Grover, B.Sc., W. Munro and B. 
Cuatmers, Ph.D., D.Sc. 


Synopsis 

Increased interest is being shown in the elastic 
properties of alloys for aircraft construction. Various 
binary, ternary and complex aluminium-base alloys 
were prepared with a view to investigating the 
possibility of increasing their Young’s modulus Z. 
All the five elements investigated were found to 
enhance the value of ZH, manganese having the 
greatest effect (about 0-34 x 10° lb per square inch 
for 1 wt-per cent), and the elements beryllium, 
cobalt, nickel and silicon having decreasing effect 
in that order. Beryllium and cobalt both have a 


greater effect in the presence of 12 per cent silicon 
than in the respective binary alloys, but the effect 
of beryllium is smaller in alloys containing 2-5 per 
cent copper. Attempts to relate these effects with 
the constitution of the alloys have met with only 
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partial success, The values of Z obtained on forged 
and heat-treated aluminium-nickel and aluminium- 
silicon alloys were in agreement with those given by 
corresponding alloys in the chill-cast condition. 

On @ complex aluminium alloy containing silicon 
12, copper 2, nickel 2, manganese 1, magnesium 0-6, 
cobalt 0-2 and titanium 0-05 per cent (with the 
exception of sand-cast and thin sheet materials, 
which can be explained), the value of EZ was the 
same, within experimental error, for materials in 
the cast, forged and rolled conditions, both before 
and after heat treatment. Complex alloys con- 
taining varying amounts of nickel and manganese 
gave higher values of H than those obtained by 
calculation from the previously determined indi- 
vidual effects of the various elements. 

Further developments of the work are discussed 
briefly, including the possibilities of developing 
alloys combining high strength with improved 
Young’s modulus. Although no effort was directed 
towards this end, the indications are that, by suit- 
able modification of composition, alloys can be 
produced having these tensile properties: 0-1 per 
cent proof stress, 21 tons per square inch ; maximum 
tensile stress, 28 tons per square inch ; elongation 
on 4/ A, 4 per cent ; Young’s modulus, 12 x 10® lb 
per square inch. It is: considered that it will be 
possible, as a result of further work, to produce 
alloys with a Young’s modulus greater than 12-0 
without any marked lowering in these tensile 
properties. 

The Appendix describes tests designed to deter- 
mine whether, for aluminium alloys, the Young’s 
modulus in tension is the same as the Young’s 
modulus in compression. Two materials were used : 
one in the form of bar to British Standard Specifica- 
tion No. 6L1, and the other in the form of sheet to 
Specification D.T.D. 6464. The results indicated 
that, within the limits of experimental error, the 
moduli in tension and compression were the same. 


DIscuUSssION 


Professor L. Aitchison said it had generally 
been believed that the modulus of elasticity 
of an alloy was approximately calculable 
from the previously determined values of 
the constituent elements taking into account 
the various compositions, but it was clearly 
shown by these authors and other theo- 
reticians that it was not possible to arrive 
at a proper value of Young’s modulus in 
that way. In place of the elements which 
controlled the alloys, there must be substi- 
tuted two other things, viz., the matrix 
and the compounds, which were likely to 
be produced in the material. That was 
exceedingly important. This enhanced inter- 
est in intermetallic compounds was all to 
the good and it might be possible for the 
theoretical work mentioned in this paper, 
which had been done by Middleton and others, 
to show how the basis of calculation could 
be made more generally available. Clearly, 
if the theoretical results obtained in this 
way were going to be proved, it was desir- 
able to know something fairly specific 
about the properties of the compounds 
which might be employed in making up 
these alloys of high modulus. Work was 
going on in many places and these com- 
pounds were being isolated. The paper did 
not do justice to the mechanical properties 
of these alloys and it was suggested that it 
was only possible to obtain alloys with an 
increased modulus at the sacrifice of other 
mechanical properties. That might or might 
not be true and he would like the authors 
to deny the implication because it was 
possible that it might be carried too far. 
In any case, the mechanical properties men- 
tioned in the paper were sufficiently attrac- 
tive te aircraft structural engineers as they 
stood, provided an increased modulus of 
elasticity could be obtained. Some doubts 
had been expressed on that point but the 
matter had been carefully sifted as the result 
of investigations carried out independently 
and it had been confirmed by the workers 
in question that with an increase in the 
properties set out in the paper there would 
be a considerable saving in waste in air- 
craft structures. This paper called for very 
active co-operation by industrial manufac- 
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turers of alloys so that the ideas and the 
concepts whereby metals might be built 
up from their elements, and were not taken 
as they came, might- be carried farther 
and put to practical use, particularly for 
structural engineering purposes. The engi- 
neer wished particularly to know whether 
the modulus of rigidity went with the modulus 
of elasticity. Could the authors assure 
him and the engineering world that it could 
be assumed that the modulus of ridigity 
went parallel with the elastic modulus ? 

Dr. G. V. Raynor said the paper showed 
that the alloying of aluminium with several 
elements such as manganese, cobalt, nickel, 
and silicon would significantly raise the 
value of Young’s modulus, but the question 
was whether there were other solutes, in 
addition to those studied, which could 
be used more effectively for the same pur- 
pose. Intermetallic compounds must be 
relied on to give improvement. If there 
was a choice between two compounds of 
equally high Young’s modulus, the increase 
in Young’s modulus in the aluminium-rich 
alloys would be greater for the compound 
with the most aluminium in it. Unfortu- 
nately there were very few data for Young’s 
modulus of intermetallic compounds, which 
could be used as a basis of choice, but he 
suggested that the heat of formation of 
intermetallic compounds might be taken as 
a measure of Young’s modulus for the 
purposes of segregation. The higher the 
heat of formation the tighter would be the 
bond between the atoms and the higher 
the Young’s modulus. Proceeding in that 
way, it should be possible to assess whether 
or not a given solute would form an effective 
addition to aluminium in the way of increas- 
ing the Young’s modulus. A further pos- 
sibility which might just be worth while 
mentioning was that the heats of formation 
of certain metal nitrides were very high 
indeed: compared with others they were 
almost astronomical. Proceeding along these 
lines, he thought it might be possible to 
develop an aluminium-rich alloy with quite 
a small amount of alloying constituent but 
containing hard particles with a very high 
Young’s modulus to give the desired effect. 
This might sound a little far-fetched but 
he thought it was a possibility that should 
not be forgotten. 

Dr. H. Sutton said an increase in Young’s 
modulus of high strength aluminium alloys 
would be of great value in aircraft design, 
and the authors’ experimental work con- 
stituted an intriguing approach to the prob- 
lem of alloys having higher modulus values. 
A rather noteworthy feature of the authors’ 
work was the apparent insensitivity of their 
alloys to conditions, e.g., cast compared 
with wroaght or cast compared with heet- 
treated. 

Mr. L. Rotherham said he wished to 
endorse what Professor Aitchison had said. 
First of all, there was a scientific problem 
and that would be followed by an iaterest- 
ing metallurgical development investigation. 
Finally, there would be a straightforward 
engineering proposition of applying these 
alloys in aircraft structures. This paper 
was an outline of the introduction to the 
scientific side of the work. It was fair 
to point out, perhaps, that the authors 
had worked on some of the easier systems 
and left those who followed to deal with 
the more difficult ones—and perhaps they 
were very wise in that ! 

Mr. A. J. Murphy said they had all been 
brought up in the belief of the fixity of 
Young’s modulus and it had shaken ideas 
considerably to suggest that it might be 
changed. He thought the really exciting 
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time would come when something which 
was referred to in the paper had developed 
farther, viz., that the value of E for complex 
alloys might also depend upon some other 
factor than the elastic constants of the 
constituents in the structure. 

Mr. J. W. Jones asked what was the 
justification for these new higher E alloys # 
An aircraft structure must bend as little 
as possible, and there was a strong case 
for a stiffer material and one which, under 
the same stress, would bend less in ordinary 
practice. Of course, aircraft structure design 
had always taken care of this and the increas- 
ing demands upon aircraft would be met 
by a material which, by nature, was stiff 
without being reinforced. Thus the metal- 
lurgist was not too soon in getting going to 
produce for the aircraft engineer some 
better alloys. Nevertheless, he did not 
feel too happy as to the way in which this 


. paper suggested that progress was going 


forward. He would have liked some stress- 
strain diagrams of the materials described 
by the authors. It was necessary to design 
an aircraft so that it would not break and 
if, in order to get the necessary strength, 
the material had to be thicker because it 
had a lower proof stress, he could not see 
there was any particular advantage in a 
material that had a higher E but a lower 
proof stress. 

Mr. Dudzinski replied briefly to the dis- 
cussion. 

On Thursday morning, March 18th, the 
following paper was presented :— 
PRESSURE AND CREEP TESTS AT CONSTANT 

HOOP STRESS ON LEAD AND ALLOY 
“EE” PIPES. 
By A. Latrn, Ph.D., M.Eng. 
SYNOPSIS 

A wide range of tests in connection with pressure- 
cable sheath problems is in progress in the labora- 
tories of British Insulated Callender’s Cables, 
Ltd., on lead and lead alloy pipes subjected to 
internal pressure, the pressure being kept constant 
for each test. A method of testing the pipes at 
constant hoop stress, necessitating pressure adjust- 
ments, is described; and from the results, the 
Andrade creep constants 8 and k, considered to 
represent two different types of creep flow, have 
been determined. The results would appear to 
throw some light on the “extensibility charac- 
teristics ’’ disclosed by the constant-pressure tests, 
which are briefly reviewed. These show a greatly 
diminished extension before fracture for alloy 
‘** E,” but not (so far) for pure lead at slow creep 
rates. Some consideration is given to the nature 
of creep flow,.and a hypothesis is developed to 
account for the extension results. Applications 
to some problems connected with the use of lead 
sheath for high-voltage pressure cables are dealt 
with. 

Discussion 

Dr. J. McKeown remarked that as in this 
work each surface had been subjected to a 
three-dimensional system, the author was 
really working under combined stress con- 
ditions. It was necessary to recognise this 
because there was the possibility that the 
presence of longitudinal stress might influence 
the values and also the ratios of the 8 and 
k-flow constants. Tests of the type in the 
paper would be very suitable indeed for an 
investigation of the effect on the rate of 
creep and the extension of fracture of the 
ratio of wall thickness to grain diameter 


‘and certain work had established that the 


effect of this ratio was likely to be at least 
as great as the effect of the grain size. Work 
carried out before the war in the laboratories 
of the British Non-Ferrous Metals Research 
Association showed that in a pure lead the 
smaller the grain size the greater the exten- 
sion of the fracture, and the elongation 
remained practically constant with decreased 
rate of creep. In that case the grain size 
was 0-9mm. In the case of another pure 
lead of similar purity but having a grain 
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size of only 0-1mm the elongation increased 
with decreased nominal creep stress, and 
there was some evidence that the same 
phenomenon might be expected in all lead 
alloys at room temperatures and higher. 
There were thus the two conditions, viz., 
fine grain size gave a rapid rate of creep 
with extension of fracture, whilst coarse 
grain size gave a slow rate of creep coupled 
with a small extension of fracture. Would 
the author say whether any of his constant 
stress tests in the case of alloy “ E” were 
carried to fracture ? 

Dr. J. C. Chaston said that in his limited 
experience of sheath tests he had found that 
at room temperatures failure always occurred 

the same line. Did that happen in 
the author’s tests? The sheath opened up 
in a slit Sin or 9in long, and these tests 
were carried out at room temperatures for 
500 or 600 hours. Some tests were carried 
out at a temperature of 110 deg. Fah., 
and there was an entirely different type of 
failure. The failure was at one point instead 
of opening up. This indicated that the seam 
had slightly less resistance to creep than the 
bulk of the metal, and that was one of the 
complications which arose when doing tests 
on sheaths. One could not hope to make a 
really concentric sheath. It must suffer 
some distortion in handling and it was 


never perfectly circular or perfectly free . 


from the effect of imperfectly carried out 
cold work. For all these reasons he thought 
the real value of these tests was to obtain 
data on the performance of the sheaths 
in service as a check, and as such they were 
invaluable to cable engineers. Neverthe- 
less, without a great deal of further evidence 
he did not think these tests should be re- 
garded as evidence on which creep failure 
could be based. 

Mr. L.-M. Hopkin said it was rare that 
creep testing in industrial laboratories was 
performed at constant stress in spite of its 
advantages, but the author had done that 
and thereby removed many of the variables 
that added to the complexity of the subject. 
It was encouraging to know that the indus- 
trial producer, besides the theoretical phy- 
sicist, wanted a more fundamental under- 

of creep. It had been observed 
that with certain continuous extrusion 
machines the product varied in composition 
across its cross section, and the extent of 
this variation was probably not uniform 
along the length of an extrusion. This 
segregation was due to the complex move- 
ment of the metal, and also temperature 
fluctuations, occurring during solidification 
in the machine. This fact might account 
for the observation that creep rate variation 
in specimens tested at one stress were greater 
for alloy “E” than for pure lead. 

Dr. Latin replied shortly. 


The final paper was :— 


RECENT DEVELOPMENTS IN CORROSION- 
RESISTANT ALUMINIUM - MAGNESIUM 
ALLOYS. 


By P. Brenner, Dr. Ing., and W. Rots, Dr. Ing. 
SyNopsis 


The paper describes an extensive investigation 
on the influence of chemical composition and ther- 
mal treatment on the intercrystalline corrosion 
of aluminium-magnesium alloys containing 5-9 
per cent magnesium. 
As a result of the investigation, a new method of 

heat treatment, termed a “ stabilising treatment,” 
is suggested in which the alloy is extremely slowly 
cooled from the homogenising temperature at a 
rate of about 50 deg. Cent./hr. Corrosion tests in 
the laboratory and in the North Sea, as well as 
long-term service trials, indicate that alloys treated 
by this method are immune to intercrystalline- 
corrosion and stress-corrosion failure, even at 
the high temperatures encountered under tropical 
conditions. . 
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While cold reduction generally increases the 
tendency to intercrystalline corrosion, small addi- 
tions of copper, manganese, chromium and zinc 
have very different effects. Some of these addi- 
tions, e.g., copper, reduce the stress-corrosion- 
resistance in the homogenised state and improve 
it in the aged condition. The high stress-corrosion- 
resistance of alloys containing small additions of 
chromium instead of the usual manganese is of 
special interest. 

The close correlation between the thermal 
treatment, the micro-structure, and the suscept- 
ibility to intercrystalline corrosion and, especially 
stress-corrosion of these alloys is clearly indicated. 


‘DISCUSSION 


Dr. F. A. Champion said that the methods 
of corrosion testing employed by the authors 
made one hesitant to use the results as 
extensively as would have been possible 
with more reliable testing methods. The 
majority of the tests had been carried out 
under stress-corrosion conditions but, since 
the first few specimens corroded without 
stress were tested under different corrosion 
conditions, the authors’ results gave no 
information on stress-corrosion susceptibility, 
ie., they gave no information as to whether 
stress had accelerated or otherwise affected 
the corrosion. Moreover, in most cases the 
criterion of corrosion resistance was the time 
required to reduce the strength to a definite 
value of either 10kg or 15kg per square milli- 
metre instead of to a percentage of the initial 
strength or proof stress. The former method 
gave more favourable results from alloys 
of higher initial properties since a greater 
margin for loss was allowed. In deciding 
on the corrosion conditions to be adopted 
for most of the tests, the authors appeared 
to have paid more attention to rapidity of 
corrosion and convenience than to repre- 
sentation of service conditions. Thus, the 
solution mainly used contained 3 per cent 
sodium chloride and 1 per cent hydrochloric 
acid, which he believed was originally deve- 
loped in this country by Dr. Sutton and his 
colleagues as a rapid, rather qualitative means 
of exploring the tendency for some alumi- 
nium alloys to show intercrystalline cor- 
rosion. This solution had a pH of less than 1, 
and from his own experiments he felt that 
even for qualitative observations such an 
acid solution must be used with caution 
while quantitative observations with this 
solution were unreliable. 

Mr. G. J. Metcalfe said that there had 
been some discussion on what was meant 
by the term “stress corrosion”’ and in a 
letter to the Institute of Metals in August, 
1945, by Sutton, Liddiard, Chalmers and 
Champion, the following tentative definition 
was suggested: ‘‘ The term ‘stress corro- 
sion’ implies a greater deterioration in the 
mechanical properties of the material through 
the simultaneous action of a static stress 
and exposure to corrosive environment 
than would occur by the separate, but addi- 
tive action, of those agencies.” Dr. Brenner, 
who had published several papers on stress 
corrosion, seemed to differ from the above 
definition. Therefore, he would be grateful 
if Dr. Brenner would explain what he meant 
by “stress corrosion,” and if he could say 
whether, in general, other German workers 
on this subject held the same view. 

Dr. A. G. Quarrell said there was a dif- 
ference between corrosion and stress cor- 
rosion and unless that was cleared up there 
would be difficulties. He thought it was 
fairly clear that when the authors reported 
failure by yielding, this failure was probably 
caused by general corrosion, of the specimen, 
and this was not surprising since rapid and 
continuous evolution of hydrogen occurred 
when aluminium-magnesium alloys were 
immersed in a solution of the kind mentioned 
in the paper. It was not so clear that failure 
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by fracture was caused by what was called 
stress corrosion, although at first sight this 
seemed likely. This paper probably repre. 
sented the most comprehensive treatment of 
the behaviour of aluminium-manganese alloys 
under corrosive conditions yet published, 
but he wondered whether it was too much 
to ask the authors to give a brief summary 
of their work interpreted in the light of our 
own definition of stress corrosion. 

Mr. A. J. Murphy said he was very con- 
cerned at the lead which this paper gave to 
the adoption of the theory of a continuous 
film of precipitate in the grain boundaries 
as a criterion of short life under stress cor- 
rosion. He did not think that was correct, 
and in view of the importance attached to 
this point he thought the micro-structure 
evidence produced was not convincing and 
was not satisfactory. 

Mr. E. C. Perryman said that during work 
on the stress corrosion of aluminium-mag.- 
nesium alloys at the Euston Street labora- 
tories of the British Non-Ferrous Metals 
Research Association, it had been found that 
when using an acid solution such as that 
used by the authors, a large amount of 
general corrosion took place as well as stress 
corrosion. Therefore, it seemed a pity that 
the authors did not carry out corrosion 
tests on unstressed specimens alongside 
the stress corrosion tests, so that the strength 
lost due to general corrosion and that due 
to stress corrosion could be separated. 

The authors signified that they would reply 
in writing. 


—_—_—_@—_—_——__ 


British Standards Institution 


All British Standard Specifications can be obtained from 
the Publications Department of the Inaetitution at 28, 
Victoria Street, London, S.W.1, 


CODES OF PRACTICE FOR THE GAS 
INDUSTRY 


The following codes which have been issued by the 
Codes of Practice Committee* will make a valuable 
contribution to good practice in the gas industry :— 

331.101.—Gas service pipes. 

331.102.—Gas metermg and consumers’ control, 

331.103.—Gas installation pipes. 

331.104.—Flues for gas appliances. 

332.101.—Gas lighting. 

332.201.—Domestic hot water supply by gas 
(single-family dwellings). 

332.301.—Space heating by means of independent 

appliances (single-family dwellings). 
332.401.—Gas cooking installations (single-family 
dwellings). 

332.501.—Gas-operated refrigerators. 

332.601.—Installation of gas-heated appliances 
for laundering and ancillary domestic purposes. 

These codes have been. prepared by a Committee 
convened by the Institution of Gas Engineers on 
behalf of the Codes of Practice Committee, and drafts 
were published for general comment and were also 
submitted for specific comment to all professional 
and trade organisations intimately ned with 
their subject-matter. The comments and views 
which were received have been taken into con- 
sideration in the preparation of the codes as now 
published. In order to guard against any mis- 
understanding of the printed text, great care has 
been taken with the terminology, which is consistent 
throughout ; where necessary, definitions of terms 
have been included. 

The first four codes make recommendations cone 
cerning the selection and fitment of all the installa- 
tions required before gas can be delivered from a 
main to an appliance in a building, and the remainder 
deal with appliances which would normally be 
installed in a single-family dwelling. Prices, post 
free, Code 332.201, 3s.; the remainder, 2s. 








* The Codes of Practice Committee was established 
in 1942 as the result of negotiations initiated by the 
Minister of Works in consultation with the Ministry of 
Health and other Government Departments. It con- 
sists of nominees of the princi professional and 
scientific institutions, the British dards Institution 
and the Building Industries National Council, with 
assessor members nominated by certain Government 
ge and a chairman appointed by the Minister 
of Works. Its terms pg a or = fos direct the 

aration of Codes of Practice for civil engineering, 
Public works, building and constructional work.” 
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The Physical Society’s Exhibition 


No. I 


HE thirty-second annual exhibition of 

scientific instruments and apparatus orga- 
nised by the Physical Society was 
officially opened on ‘Tuesday, April 
6th. As usual the exhibition is being held 
at the Imperial College, Imperial Institute 
Road, S.W.7, where it closes to-day at 
8 p.m., admission being by ticket only. 

Since the first of these exhibitions in 1905, 
when fourteen firms showed a number of 
instruments at a soirée of the Fellows of the 
Physical Society, the event has become an 
annual occasion of increasing importance 
and greatly extended scope. This year, 
in the trade section of the exhibition, 123 
firms are showing a representative selection 
of recently introduced apparatus for use 
in such diverse branches of physical science 
as aerodynamics, acoustics, optics, heat, 
electricity, and the properties of matter. 
The research section of the exhibition is 
devoted to the experimental side of these 
subjects and includes examples of recent 
work done by many firms, universities and 
Government research establishments. 

A few of the many interesting exhibits 
are briefly described in this article. 





EVERSHED AND VIGNOLES, LTD. 

The exhibits of Evershed and Vignoles, 
Ltd., Acton Lane Works, Chiswick, W.4., 
include a modified form of “ Noflote ” 
control, which is a system for automatically 
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Fig. 1—*|NOFLOTE’' CONTROL—EVERSHED 








operating electrically driven pumps in accord- 
ance with variations in water level, but with- 
out the use of floats. As exhibited this year 
the equipment embodies a new design of relay 
unit which allows the control to operate 
through comparatively pure water. Thus, 


the original form of relay (which will stall 
remain in production) requires 60V to be 
applied to the electrodes and will operate 
through a water resistance up to 300 ohms, 
while the new design (Fig. 1) requires only 
12V for a resistance of 3000 ohms. 

The relay operates as follows. An electro- 
magnet G is connected to the 230-V mains 
and acts also as the primary of a transformer. 
The coil F, which acts as the secondary of 
this transformer, develops the 12-V supply 
to the electrodes. This coil is mounted on 
spring-urged jewels and is free to move into 
the air gap of the electro-magnet. In series 
with it is a condenser, the purpose of which 
is to bring the current in the coil into phase 
with the field of the electro-magnet. When 
the water in the sump completes the circuit 
through the two electrodes, the coil F is 
energised and is drawn into the gap in the 
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FiG. 2—ELECTRONIC REPEATER FOR GAS 
FLOW—EVERSHED 


electro-magnet G. This causes the centre 
contact E to change over from one fixed 
contact to the other, thus energising the 
appropriate coil of the secondary relay C, 
which tilts over the armature B, closes the 
contacts A and breaks its own circuit at D. 

The upper of these contacts at A operates 
the pump motor starter, while the lower 
contacts complete the hold-on circuit through 
the earth, so that the pump continues to 
run until the water falls clear of the lower 
electrode. The coil is then de-energised 
and causes the centre contact E to change 
over. 

Another piece of apparatus displayed on 
the same stand is the Evershed electronic 
repeater which is designed for the repetition 
of electrical quantities, pressures and flow 
levels. It can be used for the selection and 
control of remote switchgear and for the 
summation of two or more measured quan- 
tities. This year the apparatus is shown 
in the form of water-flow and gas-flow 
instruments. 

The gas-flow transmitter (Fig. 2) is capable 
of operating on a differential head as low 
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as 2in of water gauge or even less, and is 
therefore very suitable for use with low- 
pressure gas mains such as are common in 
steelworks. The instrument consists of a 
beam balance resting on a knife-edge. To 
one end of the beam is attached a float 
displacer and to the other end a magnet, the 
latter being surrounded by a coil which 
carries the anode current of a triode valve. 
Any displacement of the magnet closes 
external biasing contacts which increase or 
decrease the anode current until the pull 
exerted by the coil balances the weight of 
the float displacer. The latter is so shaped 
as to compensate for the square law of the 
orifice plate, and thus the current through 
the coil bears a linear relationship to the 
gas flow. The anode current is transmitted 
to the distant receivers, which are simple 
d.c. milliammeters and milliampere-hour 
meters. 


Marcont’s WIRELESS TELEGRAPH COMPANY, 
Lrp. 


Quartz crystal resonators have been used 
for many years as frequency-stabilising 
elements in oscillator circuits of constant 
frequency. Their chief advantages over 
other resonators, for this purpose, are the 
very high ratio of reactance to resistance, 
low temperature coefficient and their robust- 
ness. By employing special circuit technique 
it is possible to frequency-modulate these 
oscillators over a range of several parts per 
thousand of frequency. Until now it has 
not been possible to do so linearly because 
of the very large number of possible modes 
of vibration of these crystal plates, many of 
which are excited by frequency-modulation 
sidebands. ~ 

By treating the crystal plate as the mecha- 
nical analogue of a wave-guide, a design 
has been produced in which the unwanted 
modes of resonance are damped out. ‘‘ Wave- 
guide ” filters separate the wanted and un- 
wanted frequencies, the unwanted frequencies 
being dissipated in a suitable load and 
the wanted ones being totally reflected into 
the resonator area. 

This new crystal design has made it pos- 
sible to produce a directly frequency-modu- 
lated crystal oscillator of simple design, 
which is suitable for fm. broadcasting. 
The experimental model being demonstrated 
is the forerunner of that which will drive 
the 25-kW f.m. transmitter now being con- 
structed for the B.B.C. by Marconi’s Wireless 
Telegraph Company, Ltd., Chelmsford, Essex. 

A demonstration shows on a cathode ray 
tube the linear relationship between modu- 
lation voltage and crystal frequency over a 
range of about + one part in 1000. In the 
sample crystal exhibited, the centre portion 
(covered by the electrodes) is the resonator. 
Surrounding this is a bare strip of quartz, 
which functions as the separating filter, 
and on the periphery is the damping load. 
The unit is mounted in an evacuated glass 
bulb for protection. 

Displayed on the same stand are a variety 
of “‘ electroformed ” wave-guide components. 
The internal accuracy and finish in most 
wave-guide components is of primary impor- 
tance. The production, and especially the 
quantity reproduction to close limits of such 
components is difficult and costly by normal 
methods of machining or casting. Electro- 
forming, however, provides a means of manu- 
facture of awkwardly shaped fittings, accu- 
rately and at relatively low cost, with a 
satisfactory standard of finish. 

Some 3cm wave-guide components made 
by this method are exhibited, including 
90 deg. (E and H) bends, a 90 deg. twist 
in lin by }in (internal) wave-guide, a radar 
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“ fog-horn,” &c. The process can be briefly 
described as follows. First, a demountable 
steel mould is made, whose internal dimen- 
sions are the same as those of the com- 
ponent. Castings are then made in a special 
low-melting alloy, which does not expand or 
contract on solidifying. These are electro- 
plated to the required wall thickness, e.g., 
fyin, the alloy being subsequently melted 
out. The resulting finish, after slight clean- 
ing, is then similar to that of the original 
mould. 

Electroforming methods are particularly 
suitable for the reproduction of high pre- 
cision components such as resonators. For 
this class of work an accurately ground and 
polished steel mandrel is plated with silver 
and copper to the required thickness, and 
removed after gentle heating, leaving a tube 
whose internal dimensions are the same as 
the dimensions of the mandrel. Exhibited 
samples showed that the internal finish of 
the tube is a bright polish. 

Sunvic ContTroxs, Lrp. 

To meet the requirements of aircraft 
radio equipment a high-voltage aerial 
changeover relay has been developed for 
the Royal Aircraft Establishment, Farn- 
borough, by Sunvic Controls, Ltd., 10, 
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two changeovers, which can provide muting 
and other circuit functions. The high-voltage 
and the auxiliary changeover contacts are 
designed to reduce contact bounce. Re- 
ference to the left-hand illustration, Fig. 3, 
shows that the external connections to the 
magnet coils and auxiliary contacts are 
made through glass-to-metal seals D 
mounted on the base of the unit. 

The high-voltage terminals are suitably 
shrouded and corona rings are fitted to the 
top and bottom of the contact unit. In 
the event of failure of the vacuum switch unit 
it is possible to effect replacement by un- 
screwing a threaded corona ring and remov- 
ing the damaged high-voltage vacuum 
switch unit from the relay mechanism. 

In operation the relay is required to follow 
the keying relay at speeds greater than 
twenty-five words per minute or 10c/s, 
and accordingly the “operate and release” 
time is of the order of 10 milliseconds. The 
coils operate over a working range of 20- 
30 volts, and the characteristics remain 
sensibly constant: the transit time is in 


the region of 1—2 milliseconds and the maxi- 
mum operating frequency with a small 
clipping frequency is about 15c/s. 

The vacuum switch unit is available at 
present in two forms; the first is suitable 
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meter, which is illustrated in Fig. 4, is 
designed around a miniature “ all-glass” 
rf. pentode, which is used as an 
anode-bend detector under conditions 
of cathode feed-back, which make the 
accuracy of the instrument largely inde- 
pendent of valve changes. By using a valve 
voltmeter it is possible to obtain a high 
input impedance on a.c. as well as d.c 


voltage ranges, while a very wide range of 


resistance measurements extending from 
1 ohm to 2000 megohms is well within the 
scope of the low-voltage self-contained bat- 
tery. The high input impedance on d.c. 
voltage ranges facilitates the accuraty 
measurement of voltage on high resistance 
potentiometers, such as those used 
in the cr. tube circuit of television 
receivers. 

For direct current measurement the ex- 
treme ranges are 0-)-1mA and 0-10A, with 
four intermediate decade ranges. For d.c. 
voltage measurements (positive or negative) 
there are four ranges, direct-reading, between 
the extreme ranges, 0-2-5V and 0-LOOOV. 


By using a separate input socket each of 


these ranges is multiplied by 10. On direct- 
reading voltage ranges the input impedance 
is 10 megohms and on the X10 
ranges the input impedance is 100 megohms. 
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Essex Street, Strand, W.C.2. This relay is 
capable of handling high voltages of the 
order of 10-20kV at frequencies up to 5 Mc/s, 
such as those associated with the highly 
reactive, compact, built-in aerial systems 
which are frequently specified for high 
speed aircraft. 

As exhibited the relay consists of two main 
components, a hermetically sealed electro- 
magnetic operating mechanism and a replace- 
able high-voltage changeover essembly 
with its contacts mounted inside an evacuated 
glass envelope and operated through a 
flexible metal diaphragm. The armature 
of the electromagnetic operating mecha- 
nism is an extension. of a metal rod sealed 
to the diaphragm while the other face of the 
diaphragm within the glass envelope is 
sealed to an insulated rod carrying the 
moving portion of the high-voltage contact. 
In Fig. 3 herewith, the left-hand view shows 
the completely assembled unit, while the 
right-hand view shows the relay with the 
cover of the electromagnetic assembly re- 
moved. Sealing of this assembly is achieved 
by a rubber seating A together with a 
second rubber seating between the base 
B and the body of the vacuum switch. 

Contained within the operating mecha- 
nism are auxiliary contacts C consisting of 


for 20kV (peak) up to 20,000ft and 14kV 
up to 40,000ft altitude ; the second is de- 
signed to operate at 12-5kV up to 25,000ft 
and 10kV at 40,000ft. The smaller unit, 
illustrated in Fig. 8, is 54in long and 2}in 
dia. Other variations of the vacuum switch 
unit can be made to suit particular require- 
ments. For example, it may be necessary 
to switch an aerial between two high-voltage 
transmitters or a transmitter between two 
aerials. Such requirements can be met 
by the vacuum switch unit, the electro- 
magnetic mechanism remaining the same. 
Other exhibits deserving attention include 
a variety of energy regulators, a time delay 
switch, and a proportioning resistance 
thermometer controller. The time delay 
switch is a glass-sealed bimetallic relay, 
measuring 2-5in by 0-625in, operating on 
6-3 or 4V, with a delay to close of 35-90 
seconds. The resistance thermometer con- 
troller gives proportional control of output 
and has a sensitivity better than 0-1 deg. 
Cent. This equipment is electronic, with no 
moving parts except the vacuum switch. 


TAYLOR ELEcTRICAL INSTRUMENTS, LTD. 


A multi-range electronic test meter is 
exhibited by Taylor Electrical Instruments, 
Ltd., Slough, Bucks. The ‘“ Windsor” 


Similarly on the a.c. voltage ranges there 
are five ranges, direct-reading, up to 0-250V, 
while the use of a separate input socket 
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Fic 4—‘*WINDSOR’'’ ELECTRONIC TEST 
METER—TAYLOR 


introduces a X10 factor. On direct-reading 
the input impedance is 10 megohms shunted 
by 10 wpuF, whereas on the x10 ranges the 
input impedance is equivalent to a capa- 
citance of 10 puF. Seven ranges are provided 
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for resistance measurement, the lowest 
being 1-100-20,000 ohms and the highest 
(: 1-10-2000 megohms. There are seven 
decibel ranges based on a zero reference level 
of 50mW into 600 ohms, corresponding to 
5 48V. 

The instrument panel incorporates four 
controls. Separate knobs on either side of 
the dial allow for adjusting ohms and adjust- 
ing zero, while below the dial there is a 
range switch on the left and a selector 
switch on the right. The instrument can 
be operated on either 100/120V or 200/250V 
a.c. supplies of 40/100 c/s, the power con- 
sumption being approximately 10W. 


Dre HaAvitLaAND PROPELLERS, LTD. 


Appearing for the first time in the Trade 
Section of the exhibition, De Havilland 
Propellers, Ltd., Hatfield, Herts, is dis- 
playing a comprehensive array of vibration 
equipment. 

Apparatus which is being shown for the 
first time includes a range of strain gauge 
pressure pick-ups which are designed for 
the remote measurement of steady pressures 
in fluids up to 20,000 lb per square inch, 
and for fluctuating pressures up to 6000 lb 
per square inch. As illustrated in Fig. 5 
the pick-up consists essentially of an alumi- 
nium alloy body incorporating a cylindrical 
pressure sensitive element. A _ resistance 
strain gauge is wound upon this element 
so that changes in pressure cause corres- 
ponding changes in hoop stress in the ele- 
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FiG. 5-STRAIN GAUGE PRESSURE 
—De HAVILLAND 
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ment and therefore in the resistance of the 
wire. The working range of the pick-up 
is determined by the wall thickness of the 
pressure element and four ranges are avail- 
able with characteristics as tabulated here- 
with. Irrespective of range, each pick-up 
has the same overall dimensions as indicated 
in Fig. 5, and each unit is designed to give 
the same voltage output at maximum 
pressure. 


Strain Gauge Pressure Pick-ups 


: sah 











Pick-up | Max. static | Max. fluc- Ave 

Type pressure, | tuating pres- | sensitivity* 
Ib/in*® sure, lb/in* | mV per 1000 

Ib/in® 

1 1,000 330 12-0 

2 5,000 1,650 2-4 

3 10,000 3,300 1-2 

4 20,000 6,600 | 0-6 








~ =e * ; 
a foe alpen 7 figures refer to 20V polarisation of 

Temperature compensation is achieved 
by winding the strain gauge in two adjacent 
sections, each having a resistance of 2500 
ohms-e+1 per cent. One of these windings 
is pressure sensitive while the other, the 
compensating winding, is only lightly stressed. 
The two windings are connected as the 
two adjacent arms in a bridge circuit, a 
common connection being brought out as 
the third core of the lead. This 6ft length 
of screened lead enters the protective cover 
of the assembled pick-up through a rubber 
tension grommet. 

Another interesting exhibit shown for the 
first time is the electromagnetic fatigue- 
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test rig. This apparatus consists of a self- 
contained regenerative, closed circuit unit, 
in which the fatigue-test rig itself can accom- 
modate specimens of various sizes mounted 
in pairs with a balanced fixing reaction. 
The equipment is complete with a 40-W 
driving amplifier, a pre-amplifier discrimi- 
nator unit, and a cycle counter with three 
electronic decade units counting thousands 
on to a standard telephone-type counter. 
All the associated meters and power packs 
are mounted as separate panel units on a 
standard 6ft rack. 

The fatigue specimens run at their own 
natural lateral frequency, up to 500 c/s, 
and are kept in resonance automatically, 
an arrangement which ensures constant 
stress conditions and economy of power 
consumption with the minimum of super- 
vision, together with a high test rate for 
specimens which may have to submit to 
10° stress cycles. 

For transmitting signals from strain 
gauges or other pick-ups the same company 
is exhibiting a new high-speed slipring unit, 
which provides for twelve channels and is 
designed for speeds up to 12,000 r.p.m. The 
rotor is overhung and is flexibly coupled to 
the driving shaft, while the stator is rigidly 
fixed. High-speed ball bearings are fitted 
at each end of the rotor, which carries 
a total of fourteen stainless steel sliprings, 
including two common rings. A disc ring 
is fitted on one face of the rotor to provide 
bonding and contact interruption for r.p.m. 
indication. Mycalex insulation is used for 
all sliprings, the rotor assembly being vacuum 
impregnated. 

A light alloy casting of square cross- 
section forms the stator, which normally 
is rigidly bolted to the casing of the drive 
shaft bearing. Four brush blocks are 
carried, one on each face of the stator, 
providing two brushes per ring. The 
brush blocks are easily removable and 
are fitted with ducts and jets for air-cooling 
of the brushes and rings. So that efficient 
cooling can be maintained irrespective of 
the- direction of rotation the brush blocks 
can be turned end for end. The connecting 
cables and air lines from all the brush 
blocks are brought together in a common 
harness on the inboard end of the stator, 
the whole assembly being readily removable 
from the stator casing. Silver graphite 
is used for the brushes which are of circular 
cross-section, and are press-fitted into stain- 
less steel plungers sliding freely in stainless 
steel guides. Brush pressure is provided 
by helical compression springs of beryllium, 
copper, and the brush guide is designed to 
simplify brush replacement. 

For ease of maintenance the rotor is 
designed to be easily removable from the 
stator, as a single assembly, complete with 
bearings and bearing housings. The inboard 
housing is fixed while the outboard housing 
is allowed to float axially. Lubricators 
fitted with draining plugs are provided and 
lubrication is by priming with measured 
quantities of light oil at periodic intervals. 


ELECTRONIC INSTRUMENTS, LTD. 


An interesting instrument shown by 
Electronic Instruments, Ltd., Richmond, 
Surrey, is the “ Micovac”’ electronic test 
meter, which is illustrated in Fig. 6. Briefly, 
the ‘‘ Micovac ” is a battery operated valve 
voltmeter, with twenty-two ranges for making 
d.c. resistance, audiofrequency and radio- 
frequency measurements up to 200 Mc/s. 

The instrument is based on a two-valve 
circuit using a type 185 valve and 85 per 
cent negative feed-back in a valve volt- 
meter bridge circuit. A type 1A3 diode 
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precedes this circuit as a peak rectifier for 


a.c. measurements. There are five voltage 
ranges up to 500V for dc., af. and rf. 
measurements at frequencies between 20 c/s 
and 20Mce/s, or up to 200Mce/s, using a 
probe. By using an external multiplier 
d.c. voltages up to 5000V can be measured. 
On the three lower volt ranges—5V, 15V and 
50V—the input resistance of the instru- 
ment is 1 megohm per volt, so that true 
measurements can be taken in high resistance 
circuits, making the instrument particularly 
useful in radio work. There are five d.c. 
ranges, from 0-15mA to 1-5A, full-scale. 

The range in use is determined by the 
setting of the left-hand switch knob, while 
the selector switch on the right of the instru- 
ment is set to the quantity which is being 
measured. This selector switch also embodies 
settings for the two resistance ranges— 
0 to 10 and 0 to 100 megohms, respectively. 
The large central knobs are for zero adjust- 
ments and the “ on-off ” switch lies between 
the instrument terminals. 

Incorporated in the instrument case are 
two Siemens “S” cells and one Siemens 
or Ever-Ready type 101 layer-construction 
high tension battery. With normal use it is 
stated that these batteries will last about 
six to nine months. There are three test 
positions on the selector switch, allowing the 
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batteries to be tested under full load when 
any reading above a red datum mark on the 
instrument scale indicates that the batteries 
are serviceable. The instrument is self- 
contained in its cream enamelled die-cast 
aluminium case, which has a recess large 
enough to accommodate the v.h.f. probe 
and the d.c. voltage multiplier when these 
accessories are not in use. 

For the measurement of very high resis- 
tances the same company has developed an 
instrument known as the twenty-million 
megohmmeter. This instrument is an 
electronic megohmmeter for bench or portable 
use and is designed to cover a range of 
0-3 to 20,000,000 megohms in seven decades, 
using an applied test voltage of 500V or 
1000V. The edgewise indicator has a 6in 
scale. When testing condensers a neon 
lamp on the instrument panel lights up to 
give visual evidence that an adequate pre- 
liminary charging time has elapsed for 
capacitances up to 10 pF. 

In the field of pH instruments this firm 
has three new instruments on view. The 
first of these, the model 234 pH meter, is 
@ mains - driven, direct - reading, portable 
instrument with a novel arrangement of 
scales. In addition to the conventional 
pH and millivolt scales there is a third 
(differential) scale, calibrated 3-5 pH units 
each side of zero. The zero can be set to 
any desired pH value, whereupon the instru- 
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ment gives a direct indication of deviation 
in pH. Secondly there is a large wall- 
mounting instrument, the model 238 trans- 
mitter, which has unusual stability and is 
intended primarily for industrial use, especi- 
ally for recording and for operating indus- 
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trial control gear. The third instrument is a 
smali battery-operated direct reading pH 
meter, which was designed, principally 
for field use, in collaboration with Mr. H. 
N. Nixon of the Rothamstead Experimental 
Station. 


(T'o be continued) 


Researches in Cold Rolling 


INSTITUTION OF MECHANICAL ENGINEERS 


At an extra general meeting held at the 
Institution of Mechanical Engineers in 
London last Friday, April 2nd, the following 
papers were presented :— 


RESEARCHES INTO THE DEFORMATION OF 
METALS BY COLD ROLLING 
By Hues Forp, Ph.D., B.Sc., Wh.Sce., M.I.Mech.E. 

A large number of experiments have been carried 
out on an experimental cold rolling mill installed 
at Sheffield University by the steel industry, and 
this paper summarises the results obtained. The 
experimental technique is described, and details 
are given of the mechanical tests made on the strip 
materials used. 

In connection with various theories of rolling, 
the yield stress characteristic of the strip is required. 
Two methods of determining the yield stress—one 
depending on a tensile test, the other on a com- 
pression test—are put forward. The principal 
theories of rolling are examined in relation to the 
experimental results. Using the theory of Orowan 
as criterion, it is found that the theories of 
von-Karman and Ekelund yield satisfactory 
aceutacy for practical calculation of the roll force 
over the normal range of cold rolling conditions. 
These theories do not allow the torque to be directly 
calculated, but it is shown that the “lever arm ” 
method can be modified to allow for roll flattening, 
and can then be used, in combination with the 
simple methods for roll force, to determine the 
torque. 

It was considered that a method of calculation 
was required, simpler than Orowan’s exact method, 
yet —— when rolling with strip tension. A 
new theory was evolved which fulfils these require- 
ments, and is examined in relation to the experi- 
mental results. The method allows of further 
simplication, so that calculation is reduced to a 
minimum, most of the information being obtained 
from graphs, with very little loss of accuracy. 
It is shown that there is an approximate relationship 
between the roll force and the corresponding energy 
of deformation. This relationship is used in the 
“energy method ”’ for rapid calculation of rolling 
schedules. 


THE CALCULATION OF ROLL FORCE AND 
TORQUE IN COLD STRIP ROLLING WITH 
TENSIONS 

By D. R. Brann, B.A., and Hucxu Forp, Ph.D., 

B.Se., Wh.Se., M.I.Mech.E. 


From an approximate theory, equations are 
derived for roll force and torque with and without 
front and back tensions applied to the strip. Where 
tensions are applied the calculations for each pass 
take about an hour; without tensions, and with 
the use of curves given in this paper, they can 
be carried out in ten minutes. The accuracy 
of the calculations without tensions is within 
about 15 per cent. 

At the end of the paper there is a discussion 
of the energy relationships in rolling. At present 
this should be considered as speculative in character. 


Discussion 

Dr. C. H. Desch said that, speaking 
metallurgically, cold rolling was, of course, 
quite a different operation from hot rolling. 
With hot rolling one started with a fairly 
homogeneous materia], and there was no 
remarkable change in properties as it passed 
through the rolls. On the other hand, with 
cold rolling the material which came out 
from the rolls was structurally not the same 
as that which went in. The charges in 
crystalline structure during the rolling had 
transformed it into a different material, 
as was shown by the increase in the elastic 
limit and the hardness, and so on. That 
meant that there was still a good deal of 
metallographic work to be done parallel 


with the engineering work; but there was 
now, he thought, a very sound foundation 
for any scientific work which was done in 
future on the nature of the process of cold 
deformation. 

Reference had been made to the coefficient 
of friction, and he recalled that in the reports 
which had been presented to the Rolling Mill 
Committee it was shown that there were 
very great differences between different 
lubricants. Moreover, Dr. Ford had already 
mentioned the effect of different surfaces 
on the metal itself. In that connection 
there should be a possibility of collabora- 
tion with the very excellent work which 
was going on at Cambridge on _lubrica- 
tion and the properties of surfaces. He 
was certain that the lubrication of a 
surface was not a simple mechanical process. 
It was necessary to take into account 
chemical forces as well, so that there again 
there was a possibility of collaboration 
between different groups of workers. 

Dr. E. Orowan, F.R.S., M.I.Mech.E., said 
that two of the main aims of the work of 
the authors were: (i) to provide an experi- 
mental check on theories of rolling, by which 
was meant methods of calculating roll 
pressure and power consumption, and (ii) 
to produce simple, practicable methods of 
calculating roll pressures and power consump- 
tion and other quantities of interest to the 
rolling mill engineer. He would like to 
direct attention to the very curious fact 
that those two aims were to a certain extent 
in mutual contradiction. If in a certain 
field of rolling—for instance, in the cold 
rolling of moderately thin strip—the results 
of calculations were very strongly dependent 
on the correctness of the theory, then experi- 
ments in this field could be used very well 
for checking the theories, but the chances 
of finding simple theories which were accurate 
enough for practical use were poor. On 
the other hand, if the accuracy of a method 
of calculation was not of great influence 
upon the final result, then it would usually 
be possible to find simple methods of calcula- 
tion sufficiently accurate for practical use ; 
but it would be very difficult to decide 
experimentally, with the accuracy available, 
whether one or the other method was better 
and whether certain approximations were 
permissible or not. 

He would like to explain that point more 
in detail, because he thought that it was 
really the basic point. If one plotted the 
roll pressure per unit of area over the arc 
of contact, one obtained a curve which 
consisted of a hill placed on a pedestal. 
The pedestal represented the yield stress 
of the material, i.e., its resistance to com- 
pression in the absence of friction. The 
hill on the top of the pedestal represented 
the resistance of the roll friction to the plastic 
deformation, because if one compressed the 
material between the rolls it had to be 
extruded from the roll gap forwards or 
backwards, and this extrusion was opposed 
by the roll friction, so that the roll pressure 
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distribution curve consisted of a base, a 
pedestal and a hill. The base or pedestal! 
was a trivial matter; it was the pure 
resistance of the material to compression. 
It was, however, the only part of the curve 
which was taken into account before 1924, 
before the fundamental paper of Siebel. 
In addition, there was the “‘ friction hill ” 
(so called). If it were desired to check 
theories or to find approximate methods, 
everything depended on whether the con- 
tribution of friction was small or large 
compared with the force needed for pure 
compression of the material. The frictional 
contribution to the force was, of course, 
large if the coefficient of friction was large, 
and it was also large if the are of contact 
was long compared with the thickness of 
the material. In such circumstances the 
friction hill might be very large; in fact, 
it might have the same area as the base, 
or perhaps two or three times the area of 
the base, and then friction was the dominat- 
ing factor. In other cases—and the author’s 
work had shown that these cases of cold 
rolling of moderately thin strip belonged to 
that category—the frictional contribution 
was much smaller than the pure com- 
pressiona] resistance. 

There was here, therefore, a typical case 
of a field of rolling which lent itself very well 
to simplified calculation, but not so well 
to the checking of theories. In fact, he 
thought that none of the rolling mill experi- 
mental papers published before could be 
compared in accuracy with the present one, 
and perhaps not in the number of results. 
Nevertheless, one saw in Table XIV, for 
instance, the scatter of the percentage errors 
between observation and theory. What had 
to be kept in mind there was that those per- 
centage figures referred to the deviation 
between the total area of the roll pressure 
distribution curve, the total roll force and 
and the calculated and measured values of 
the total roll force. By tabulating the results 
in that way, he thought that Dr. Ford had 
treated those who had been responsible for 
one or other theory of rolling very mildly 
and politely indeed; because, had he been 
more severe, he would have compared the 
percentage deviation not as between the 
whole area, but for the frictional contribution 
alone, which was what the theories gave. 
The base of the figure was trivial; it was 
simply the compressional resistance. It was 
generally used a long time ago. 

If the comparison was made for the fric- 
tional contribution alone, it would be found 
that the percentage errors had to be multi- 
plied by factors of 4, 5 or 6; the scatter 
between the calculated and the measured 
values was very considerable indeed if the 
matter were regarded in that way. The 
situation was very difficult, therefore, if 
one had to check theories by means of 
measurements ; the cold rolling of moderately 
thin strip was a very difficult tool for that 
purpose. On the other hand, since the typical 
contribution of the theory was so relatively 
insignificant, the accuracy of the theory did 
not matter so much. It would be seen that 
in 50-80 per cent of the cases, the results 
for the roll force derived from any of the 
theories agreed within 5-10 per cent with the 
measured values. If one omitted the theories 
altogether, and simply multiplied the mean 
inherent stress with the area of contact, 
so as to get simply the pedestal of the figure, 
even then the errors would not be more 
than 20-25 per cent. 

In fact, he would say that for practical 
purposes, in this field of the cold rolling of 
moderately thin strip, with negligible roll 
flattening, perhaps the simplest and for 
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certain purposes the most practical theory 
of rolling—by which he meant the method 
of calculating roll force—was simply this : 
from Dr. Ford’s result one took the yield 
stress, multiplied it by the area of contact, 
and added 20 per cent. If one did that, one 
could not be wrong by more than +10 per 
cent in 80-90 per cent of the cases. 

Mr. W. C. Fahie said that Dr. Ford and 
Mr. Douglas had designed and developed 
accurate means of measuring the roll force 
and the torque delivered to the rolls. With- 
out those instruments the research would 
have made no progress. He thought that 
it was regrettable in some ways that no 
British instrument manufacturer had yet 
been able to take up, develop and commer- 
cially produce the instruments which Ford 
and Douglas had designed. There was no 
doubt that rolling mill instruments had not 
so far received the attention which they 
deserved from British instrument manu- 
facturers. Looking to the future, one would 
like to see in this country a similar research 
on hot rolling, and he had no doubt that 
such a research would pay as great a dividend 
as Dr. Ford’s work had done, and produce 
as many interesting and important problems 
for the mill designer and the instrument 
manufacturer. 

Mr. W. C. F. Hessenberg said that Dr. 
Ford and Mr. Bland had shown that, under 
normal conditions of cold rolling, the simplify- 
ing assumptions of the older theories were 
justifiable, and they had gone on to develop 
their own very ingenious and simple method 
of calculation. He had been tempted to 
gild their lily by suggesting that the calcula- 
tion could be further simplified by the use 
of nomograms. He then showed and 
explained two nomograms for the calculation 
of roll force and roll torque based on the 
authors’ method, which had been constructed 
by his colleague Mr. D. A. Winton. 

That nomographic simplification, although 
it cut down the work of computation, did 
not get over certain serious difficulties. It 
was still necessary at an early stage to find 
an appropriate value for ». There were 
two courses which could be adopted. It was 
possible either to accept the recommenda- 
tion made on the last page of Dr. Ford’s 
paper, and choose a value between 0-07 and 
0-09, or to make an experiment on the mill 
in question and valculate » from a measured 
value of P. It was of some importance 
to know whether the former course could be 
justified, because, if it could not, the position 
remained as it had always been, namely, 
that it was not possible to make a reliable 
rolling mill calculation without at first 
making at least one experiment. At the 
moment a direct method for measuring p» 
under rolling conditions was not available, 
and the authors’ recommended values of pu 
could be regarded only as an adjusting 
factor which enabled them to bring their 
calculated and experimental values into 
harmony. It was not even certain that p 
always remained constant throughout a 
period of rolling, although it might well have 
done so in the present experiments, where 
only short lengths of strip were rolled. 

Phat last point was, he thought, reinforced 
by what Dr. Ford said about the speed effect 
in the first paper. The speed effect 
might have been unimportant within the 
range of rolling experiments considered by 
him, but anyone who had seen the rolling 
of steel strip in a modern high-speed mill 
would have noticed the efforts made by the 
mill operatives to correct the substantial 
changes in gauge which took place during 
acceleration and deceleration of the mill. 
Those gauge changes must be accompanied 
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by substantial changes in roll force. The 
causes of the speed effect were still unex- 
lained, but it was clear that it could not 

Jgoarte in practice, and some allowance 
would have to be made for it in calculations, 
even if the best that could be done at the 
moment was to choose another value of . 

Professor H. F. Swift, M.I.Mech.E., re- 
marked that ten years ago this country was 
far behind its real competitors in -the field 
of research in rolling mill work; it really 
borrowed its information, as had been made 
clear, from America and from the Continent. 
The work of Dr. Ford and Dr. Orowan in 
particular, and of their co-workers, had 
undoubtedly placed this country in the fore- 
front so far as research on rolling mills was 
concerned, and, speaking from a detached 
point of view, he felt that the present paper 
would in the near future be recognised as a 
classic, a classic which was at least com- 
parable with a number which had been men- 
tioned that evening. 

Dr. Hugh Ford replied shortly and the 
meeting closed. 





Smoke Abatement 


THE annual report of the National Smoke 
Abatement Society for 1947 makes the com- 
ment that, from a long-distance viewpoint, the 
attention that had to be given during the year 
by the whole nation to the problem of fuel may 
prove to be of substantial value to smoke abate: 
ment. The public and those in positions of 
responsibility especially, the Society says, are 
more aware than ever before of the key position 
of coal and its derivatives in the national 
economy, and understanding is gradually 
spreading that if our fuels were used more 
efficiently the present production of coal would 
be ample for all our needs. The movement 
towards higher efficiency in the use of fuel is, 
the Society holds, not likely to be halted, 
much less reversed, by the probable easing of 
the fuel supply situation. The report stresses 
that this movement is bound to assist smoke 
prevention. The Society also comments on the 
material increase in the number of complaints 
of “nuisance” caused by grit emission, 
although it says that it is difficult to obtain 
quantitative evidence. The report welcomes 
the measures that are being taken to improve 
the quality of coal, and to increase the efficiency 
and economy of grit arresting appliances, but 
the Society would like to see the latter used 
more generally in medium and small installa- 
tions. The hope is expressed that the Society’s 
** National Survey of the Sources of Pollution ” 
may provide more information on the extent of 
grit and ash emissions throughout the country. 


a ee 


Conference on Production 
Per Man Hour 


Tue Wolverhampton Section of the Institu- 
tion of Production Engineers is arranging a 
one-day conference on ‘“ Production per Man- 
Hour,” at the Wolverhampton and Stafford- 
shire Technical College on Saturday, May 22nd. 
The conference will be officially opened at 
10 a.m. by the Mayor of Wolverhampton, 
and Major John Freeman, Joint Parliamentary 
Secretary of the Ministry of Supply, will then 
speak on “ The Importance of Production per 
Man-Hour to the Nation.”’ Other addresses at 
the morning session will be delivered by Mon- 
sieur Robert Caussin, of Belgium, who will give 
details of how his country has overcome its 
difficulties in post-war recovery, and by Miss 
A. G. Shaw, who will deal with the application 
of motion study to machining, assembly and 
handling of materials. At the afternoon 
session, which will open at 2.30 p.m., Mr. J. Y. 
Scott, President of the Van Norman Machine 
Tool Works of America, will speak on the 
American viewpoint on Britain’s shortcomings, 
and on the methods used in the U.S.A. to 
overcome similar difficulties. Another speaker, 
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whose name has not yet been announced, will 
deal with the practical side of production per 
man-hour in the production shops, and, finally, 
Mr. N. Rowbotham, President of the Institution 
of Production Engineers, will sum up the 
proceedings at the conference. Facilities will 
be given during the day for those attending the 
conference to inspect the college, especially those 
sections devoted to production engineering. 


a 


Clayton Fellowships—1948 


Tue Council of the Institution of Mechanical 
Engineers has decided to award a number of 
fellowships to be called “‘ Clayton Fellowships ”’ 
during the year 1948. While retaining an 
ultimate discretion to vary or alter the’ con- 
ditions upon which any Clayton Fellowship is 
held, the general principles by which the Council 
will be guided in making and the conditions 
applicable to the holding of a Clayton Fellow- 
ship will for this year (1948) be as follows :— 

1. The object of the fellowship should be to 
enable the holder : 

(a2) To pursue an approved programme of 
research in mechanical engineering or related 
science. 

(6) To pursue advanced studies of a post- 
graduate character in mechanical engineering or 
related science. 

(c) To obtain special experience or training 
in practice beyond that of an apprentice, pupil 
or trainee in mechanical engineering. 

2. The amount of the fellowship normally to 
be between £250 and £500 for twelve months. 
Approximately pro rata sums may be awarded 
for shorter periods. The amount of the award 
will be assessed by the Awarding Committee to 
meet the requirements of the case. 

3. Candidates to submit a programme out- 
lining the use to which they will put the fellow- 
ship, together with an estimate of the cost of 
carrying it out. This should include personal 
expenses, but a candidate should state the 
amount of any resources that he has available, 
apart from the fellowship. 

4. Candidates must be not less than twenty- 
three years of age. 

5. (a) Candidates must have obtained an 
approved engineering degree or have satisfied 
the Institution’s examination requirements for 
corporate membership by some other means. 

(b) Candidates should preferably have had 
not less than eighteen months’ practical train- 
ing in works. 

6. The application is to be supported by the 
names and addresses of at least two referees, 
bearing on the personal qualities, training and 
employment of the candidate. Referees should 
preferably be corporate members of the 
Institution. 

7. The application is to be supported by one 
referee who can vouch for the practicability of 
the scheme of work proposed by the candidate. 

8. The candidate must be a British-born 
subject. 

9. Preference will be given to candidates who 
are members of the Institution in the classes of 
graduate, associate member or member. 

10. The normal duration of the fellowship 
will be one year, but applications for a shorter 
period may be considered or for an extension 
for six or twelve months or more, if satisfactory 
progress is made during the first year and a 
scheme of extended work is approved. 

11. A Clayton fellow shall devote his whole 
time to the scheme of work proposed by him 
with such alterations as the Council may from 
time to time approve. 

12. At the completion of a fellowship, or at 
the end of each twelve months, a report of work 
is to be submitted and the Institution is to have 
the right of publication. 

It is one of the major objectives of the 
Institution to publish new or original work, and 
the Institution shall therefore have the copy- 
right in and the right to publish any report 
made by a fellow. . 

13. An applicant for a fellowship shall, if-so 
required, enter into an agreement with the 
Institution to accept and abide by these 
conditions. 
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THE MONOPOLY BILL 


It seems at first sight paradoxical that a 
Government which has been so much engaged 
in setting up monopolies by nationalising 
air and rail and road transport and the 
production of coal, gas and electricity, 
besides threatening to bring the steel industry 
under State ownership, should now introduce 
a Bill directed against monopolies. The 
situation seems all the more odd when it is 
learned that the Monopoly Commission to 
be set up by the Bill “to investigate and 
report upon particular industries ” suspected 
of a monopolistic character is not apparently 
to be concerned with those that have been 
nationalised. It appears even odder still 
when the reader of the Bill finds that those 
great monopolists of labour, those “ rings ” 
that maintain the workers’ wages and those 
“ cartels’ that encourage restrictive trade 
practices, the trades unions, do not come 
within the field to be examined. For 
“* practices as to the workers to be employed 
or not to be employed...or as to the 
remuneration, conditions of employment, 
hours of work or working conditions of 
workers ... shall be left out of account.” 
Yet, in fact, of course, this new legislation 
is as much “ of a piece’ with Government 
policy as all the rest. It merely extends the 
powers of Government to control the activities 
of industries that it feels it impracticable to 
nationalise. All is to be done in the “ public 


interest.”” But only in bodies set up by the 
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Government does all public spirit and all 
industrial wisdom reside ! 

The Bill may, we suppose, be regarded as 
the natural fruit of those depressing years 
between the wars when competition was 
razor keen and unemployment rife. For the 
more rabid Socialists have never been able 
to see that industry in those years was caught 
inextricably in a web of economic circum- 
stance. In their beliefs it was the wicked 
industrialist who obstinately refused to 
carry out research and development on an 
adequate scale; who failed to re-equip his 
factory as he might ; who took no interest 
in the adoption of new productive methods ; 
and whose management was inefficient and 
overcautious. Instead of undertaking all 
these things the capitalists formed themselves 
into monopolistic rings and cartels; they 
restricted output; they maintained high 
prices above those which would have ruled 
had competition been free ; and through their 
lack of energy and foresight they threw 
hundreds of thousands of men out of employ- 
ment. And all this was done, so such 
Socialists would have us believe, for the sole 
and wicked purpose of earning profits ! 
It is, of course, a hopeless misjudgment of 
the truth. There may, indeed, have been some 
capitalists and industrialists who saw, and 
still see, in monopolistic practices the oppor- 
tunity to hold the public to ransom. But 
the great bulk of those whose job it was to 
manage industry had no desire whatever to 
see unemployment growing, to find their 
gains so small that little could be devoted to 
research, to be unable to expend as much 
as they desired upon re-equipment or to 
try to hold wages down. The bad con- 
sequences of such actions were very well 
foreseen, and the economic circumstances 
thus forced upon them the necessity to take 
protective action by forming those national 
“ rings ” and international “ cartels,’’ which, 
by restricting output at least kept prices 
above the level of production costs and made 
some research and some re-equipment poss- 
ible. Nor should it be forgotten—though 
those who drew up this Monopoly (Inquiry 
and Control) Bill seem to have overlooked it 
—that industrialists were not the only people 
to set about their own _ protection. 
During those depressed years, too, there 
were further developed the restrictive 
practices of the trades unions designed 
(understandably, even if in the longer run, 
mistakenly) to ensure that wages should not 
fall and that their members should not be 
thrown out of work if a firm adopted new 
productive methods devised to economise 
labour. The real blame for the actions of 
those years should surely be sought in the 
economic circumstances of the time, which 
forced industrialists to follow paths they 
had no real desire to tread and compelled 
the unions to adopt policies that their 
leaders must surely recognise by now to 
have been mistaken. The paradox of 
“poverty in the midst of plenty” was 
a symptom of an economic sickness for 
which neither industrialists nor trades 
unionists were to blame. We leave it 
to economists to argue whether by following 
a different economic policy the Government 
could have cured that sickness. We merely 
take leave to doubt it. 

It may be, of course, that in fact there is 
little harm and perhaps even some little good 
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in this new Bill. For even in that paradise of 
independent private enterprise, the United 
States, it has been found desirable to have 
machinery available to control harmful 
monopolies. Yet the Commission will have 
no easy task. While the sellers’ market 
holds it may be easy to agree that any 
“ring” imposing restrictions upon output 
or adopting other such practices is neces- 
sarily harmful. But what of the situation 
when the market breaks and keener com- 
petition rules? Are firms then to be forced 
to suffer cut-throat price reductions for 
fear that by agreement amongst themselves 
upon price or upon restricted output mono- 
polies may be set up? Will not those great 
national monopolies that the Government 
has created be amongst the first, if depression 
comes, to protect themselves against undue 
loss by holding prices and restricting opera- 
tions? If unemployment develops will the 
trade union leaders still be able to abjure 
restrictive practices in the face of the opposi- 
tion of their men? If the Government, as 
it once pretended was in its power, could 
always ensure full employment, such condi- 
tions should not arise. But if a slump should 
come, as well it might should Marshall aid 
be insufficient, are such protective actions 
by industrialists and trades unionists in 
the public interest or are they not? That 
latter term has been interpreted too often 
recently, it seems to us, to mean the workers’ 
interest, as, for instance, by the exclusion 
from examination by this Monopoly Com- 
mission of unions’ actions. Clearly the term 
public interest must have a broader meaning. 
But what exactly does it mean? That is 
the real problem the Commission will often 
be called upon to solve. 


THE MAIN LINE DIESEL LOCOMOTIVE 

THERE is a sentence in a recent paper 
before the Diesel Engine Users Association by 
Mr. Hornbuckle which may well be pondered. 
Referring to the powerful diesel-electric 
locomotives now being built for heavy 
main line service, he described them as a 
development from diesel train units and goes 
on to remark that “ As the capacity of these 
train units inereased the power equipment 
was concentrated in special vehicles ; with 
increased weights of trains greater power 
was required, and this demand has been met 
by the development of a type of locomotive 
based on the design of bogie carriages. The 
extent to which these locomotives are now 
being used is such as to constitute the 
greatest challenge to the supremacy of the 
steam locomotive which has yet taken place.”’ 
It will be remembered that when, in 1912- 
1913, the first main line diesel locomotive 
was tested, it proved unserviceable partly 
because the overload capacity at low speeds 
of rotation was insufficient. Here lies the 
major reason for the introduction of some 
form of transmission, and Mr. Hornbuckle 
briefly analyses the transmissions available. 
Of these, the electrical transmission is the 
one which hitherto has made the greater 
progress in railway work, the reason—though 
this is not exclusive to the electrical means— 
being that the engine output can be fully 
applied over a wide range of vehicle speeds. 
On this point Mr. Hornbuckle observes that 
with electrical transmission the installed 
capacity of the motors must be much in 
excess of that required—with constant 
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power output—at the higher speeds. We 
find it difficult to believe that it is beyond 
the possibility of mechanical engineering 
science to develop a more efficient all- 
mechanical torque transmitting system which 
will meet the requirements of main line rail 
traction. It will therefore be interesting 
to follow the operational history of the 
500 h.p. mixed-traffic diesel locomotive 
with mechanical transmission now under 
construction for the Southern Region of the 
British Railways. 

It is certainly true that since its first 
appearance in 1913, the diesel-electric railcar 
has become a familiar object on many 
railways, and some vehicles dating from about 
that time are still at work. But there are 
considerations which it will be well to keep 
in mind, irrespective of the improvements 
certain to be made in various transmission 
systems. What, for example, is going to 
happen if continuing pressure for the pro- 
duction of fuels with high octane number 
increases the supply of cheaper residues and 
enhances the cost of those fuels which can 
best be digested in diesel engines of the 
types hitherto used for rail traction? This 
is a matter which must now be engaging 
the serious attention of all forward-looking 
diesel engine builders. We can understand 
the considerable inducement to the use of 
diesel locomotives where there is a certainty 
that ample supplies of suitable fuel will 
continue to be available at prices which may 
be deemed commercial for railway operation. 
But if no such certainty exists, what must 
be visualised is the effect of inferior fuels 
on the reliability and maintenance cost of 
railway diesel engines. This, as it appears 
to us, is one factor which should be taken 
into careful account by any railway system 
which proposes to commit itself to the 
abandonment of the steam locomotive. 
But there is still another consideration. The 
diesel engines used in locomotives are, in 
general, of the small-cylinder variety, whether 
four cycle or two cycle. The smaller the 
cylinder the more sensitive does it become 
to changes in the ignition quality of the 
fuel. Poor fuel, even in the best engines, 
has an immediate effect not only on the 
performance of the engine, but on the rate 
of wear, and with small cylinders and high 
rotational speeds, the quality of the fuel— 
and particularly the ignition quality—is 
a matter of major importance for operational 
security and maintenance. Standardisation 
of diesel engines postulates standardisa- 
tion of fuel. It appears, therefore, that the 
best diesel engine for a locomotive of high 
power will be the one which embodies 
the biggest cylinder and the most moderate 
speed which can be arranged on the available 
cab dimensions. Undoubtedly British diesel 
engine builders can be relied upon to con- 
centrate on the need for designing engines 
capable of using a wide range of fuels. They 
will thus have a better chance of succeeding 
in their contest with the steam locomotive. 
But the latter, at the venerable age of about 
120 years, still remains an extremely tough 
antagonist. 

Attention may be called to that part of 
Mr. Hornbuckle’s paper wherein he reminds 
us that “‘ Between the extreme limits of the 
heavy freight train and the express passenger 
train lies the great volume of locomotive 
workings required for local passenger and 
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freight trains.... We are apt to think of 
railway working as comprised mainly of 
heavy trains hauled by the most powerful 
locomotives ; actually, in terms of locomotive 
hours, these represent only a small propor- 
tion of the total.” There is the voice of 
the practical railwayman, and his suggested 
solution is that for British railways the total 
output of the main line diesel traction unit 
should be 1000 b.h.p., divided into two units 
of 500'b.h.p. each. “ There are,” he says, 
“two reasons for suggesting two engines for 
each unit: with two engines there is less 
likelihood of the locomotive being immo- 
bilised by engine failure. When working 
with maximum train load the power 
developed by a locomotive does not average 
more than one-third of its maximum power, 
and as locomotives run for considerable 
periods with much less than their full train 
load and a certain amount of slow and light 
running is inevitable, one engine is sufficient 
to provide the necessary power for consider- 
able periods. A locomotive of this type 
would be capable of dealing efficiently 
with trains of the lightest type, three units 
working together would be able to take the 
heaviest trains.’ That is a statement which 
may well be considered by our diesel engine 
builders along with the problem of developing 
engines which will be able to give good 
service with the widest range of fuels. But 
whatever success may be attained with oil 
engines, we must not lose sight of the fact 
that we are not an oil-producing country. 
Half a century of experimentation in the 
burning of coal directly in engine cylinders 
has produced nothing of practical value. 
For security reasons, therefore, it seems out 
of the question that we can be in a safe 
position unless a considerable fraction of the 
main line rail transport of the nation can be 
sustained—as it is being sustained now 
—by coal-burning steam locomotives of 
high performance. 


Obituary 
J. V. NIMMO 

WE regret to have to record the death of 
Mr. James Vallence Nimmo, which occurred 
suddenly at his home in Leeds on March 30th. 
He was particularly well known in civil engi- 
neering circles, both in this country and over- 
seas, and in recent years had served as a 
Regional Adviser to the Ministry of Works in 
the Leeds area. 

James Nimmo was born on July 30, 1875, 
and for the early part of his education went 
to Mill Hill School, London. He received his 
scientific training at Glasgow University and 
at the Yorkshire College, Leeds, and between 
1892 and 1894 served an apprenticeship with 
John Fowler and Co., Ltd. Subsequently, he 
was, for some months, assistant to Mr. W. J. 
Harrison, consulting engineer, and later on, 
from 1897 until 1901, Mr. Nimmo served as 
assistant engineer of the Assam-Bengal Rail- 
way. In that position he took charge of the 
construction of various subdivisions of the 
hill section of the railway, which, in addition 
to the boring of four tunnels, involved a con- 
siderable amount of heavy earthwork. 

In 1902 Mr. Nimmo returned to this 
country and became assistant engineer to 
S. Pearson and Son, on that firm’s Seaham 
harbour contract, and a year later he took up 
an appointment as assistant works manager 
of Thomas Broadbent and Sons, Ltd., 
Huddersfield. Mr. Nimmo relinquished that 
position in 1904 and rejoined the staff of 
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S. Pearson and Son, where he was engaged 
mainly on the design of the shield for the 
firm’s New York tunnel contract. With the 
completion of that task Mr. Nimmo went to 
Canada, where, under the direction of Sir 
Douglas Fox and Partners, he acted as 
engineer-in-charge of the survey and construc- 
tion of the Atlantic, Quebec and Western 
Railway. His work there between 1904 and 
1907 included location surveys for many 
miles of railway through difficult country. 
Afterwards, he became a divisiona] engineer 
on the Canadian Pacific Railway. Following 
service with the Royal Engineers in France 
and Palestine during the 1914-1918 war, 
Mr. Nimmo joined the staff of Considere 
Constructions, Ltd. His subsequent appoint- 
ments “ between the wars ” included that of 
resident engineer for the Glasgow Corporation 
during the construction of the Finnieston 
bridge. 

Mr. Nimmo became an associate member of 
the Institution of Civil Engineers in 1902 and 
was elected to full membership in 1912. He 
was also a member of the American Society of 
Civil Engineers. 





C. P. TAYLOR 


Tue death of Mr. Charles Percy Taylor 
occurred recently at Bexhill, Sussex. For 
forty-three years, until his retirement in 1946, 
he was chief engineer of Associated Portland 
Cement Manufacturers, Ltd. 

Mr. Taylor was born at Bishops Stortford, 
Herts, in 1874, and was educated at Hailey- 
bury and the Central Technical College, 
London, where he gained the A.C.G.I. and 
won the Siemens Medal in 1895. He served 
an apprenticeship with Scott 4nd Hodgson, of 
Manchester, and in 1897 was appointed 
assistant engineer to Knight, Bevan and 
Sturge, cement manufacturers, of Northfleet, 
Kent. Shortly afterwards, Mr. Taylor took 
over the duties of works engineer, and on the 
formation of Associated Portland Cement 
Manufacturers, Ltd., in 1900, he was 
appointed engineer to the directors of the 
company, becoming chief engineer in 1903. 
During his long period of service in that 
position, Mr. Taylor acted as engineer and 
consultant for all the works and companies 
associated with the group, and was largely 
responsible for the design, construction and 
reconstruction of many cement plants and 
their auxiliary machinery, not only in this 
country, but also in British Columbia, 
Mexico, South Africa and India. 

Mr. Taylor was a member of the Institution 
of Civil Engineers, the Institution of Mech- 
anical Engineers and the Institution of Elec- 
trical Engineers, to the ‘‘ Proceedings” of 
which he contributed papers concerned with 
various aspects of cement manufacture. In 
1935, Mr. Taylor was elected a Fellow of the 
City and Guilds Institute, in recognition of 
his work for the engineering and cement 
manufacturing industries. 





Letters to the Editor 
(We do not hold ourselves 1 le for the pinions of 
our 
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PROFESSIONAL REGISTRATION 


Sir,—Two professional organisations have 
now compiled each a register of those persons 
who are entitled to call themselves dentists and 
architects. A third is following in their foot- 
steps. A few days ago a Bill to achieve the 
same object was introduced in the House of 
Lords by the veterinary surgeons. 

It is to be noted that these are all ad hoc 
bodies. They limit themselves to architecture, 
dentistry and veterinary surgery exclusively. 

On the other hand, there are many pro- 
fessional bodies such as surveyors, auctioneers, 
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engineers, which have many branches of 
activity. The registration of members of ad hoc 
bodies is obviously easier. 

Since clearly registration is the goal of all 
professions, it behoves the overlapping institu- 
tions to put their houses in order. There seems 
to me little doubt if the present Government 
continues in power that it will sooner or later 
direct steps to be taken to bring order out of 
chaos. Fromthescope of their present operations 
it is clear that antiquated procedures will be 
swept away and general principles be laid down 
based on common sense. The trades unions 
have had the wisdom to organise the handi- 
crafts and have become a great power, but, as 
Lord Passfield said, the professions have not 
even an annual congress. 

If, in the course of events, they should find 
themselves handicapped for want of proper 
organisation, the fault will be their own. 

There is far too much fuss made about 
appellations. The world will not stand still 
because engineers or surveyors cannot define 
who are engineers and who surveyors. Let 
all the professions compile registers, defining 
their objects ard eliminating overlapping and 
a wise Government will protect them. 

A. W. Crampron, F.R.I.C.S. 

London, N.W.6, April 3rd. 





SCHOOL OF GAS TURBINE TECHNOLOGY 
Simr,—1t may be of interest to some sections 
of your readers to know that this company 
has taken over the School of Gas Turbine 
Technology at Ladywood Works, Lutterworth, 
hitherto run by the National Gas Turbine 
Establishment with conspicuous success. 

The school is closed until May 31, 1948, for 
reorganisation, the complete revision of syllabus 
and the preparation of new lectures for courses 
in industrial gas turbines and kindred subjects. 

Tt is proposed to have academic courses 
for graduate engineers as before. There is 
room for some degree of specialisation here— 
for example, in the various specific fields of 
compressor theory and design, combustion, 
&c., for which demand exists, but is difficult to 
assess. We also propose to arrange practical 
courses for draughtsmen, testers, engineers and 
operators, as may be indicated by the demand. 

Your readers would greatly help us to help 
them if they could give any indication of the 
demand for such specialised or practical courses. 

We may perhaps be allowed to add that 
there is no profit motive represented in the 
operation of the school, the object of which is 
mainly to meet the wide public need for accurate 
and sound instruction in gas turbine technology. 
Consequently, the cost of attendance, which 
might at first be thought to be high, is fully 
justified by the value afforded. 

Inquiries, or the suggestions we seek, should 
please be addressed to the company as below. 

W. E. P. Johnson 

Power Jets (RESEARCH AND DEVELOPMENT), 

Lap. 
8, Hamilton Place, London, W.1, 
March 31st. 





POWER CARTRIDGES 
Sm,—tThe article in your March 19th issue 
of THe Encrnerr dealing with the power 
cartridge demonstration centre at Ardeer 
factory of I.C.I. Explosives Division referred to 
the use of a Fowler engine for experiments on 
low-temperature starting by means of power 
cartridges. We wish to make it clear that the 
engine demonstrated to the Press was in fact a 
McLaren diesel engine which was supplied at 
short notice for the purpose by McLaren, Lt<., 
Leeds. 
For IMPERIAL CHEMICAL INDUSTRIES, LID., 
Exp.osives DIvision, 
JAMES CRAIEK. 
Glasgow, C.2, March 30th. 
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OX the afternoon of Thursday, March 18th, 
the following paper was presented. 
THE EFFECT OF NON-CONTACT EXPLOSIONS 
ON WARSHIP MACHINERY DESIGN 
By Commander (E) A. D. Bonny, R.N. 


SUMMARY 

The widespread damage to machinery caused by 
non-contact underwater explosions caused much 
concern early in the war, and several trials have been 
carried out to investigate this problem. Photo- 
graphs of typical damage on service have- been 
included to show the serious nature of the problem. 

The phenomena caused by an _ underwater 
explosion are briefly described, and the effect of the 
pressure pulse caused by it traced to the ship and 
thence to specific machinery items. While it is not 
possible to formulate a definite theory to cover the 
motion caused by the explosion, it is found that a 
close approximation can be made to the velocity of 
an item in a ship from energy principles, a simplified 
theoretical basis for this being given in Appendix I. 

The magnitude of the accelerations are then dis- 
cussed and the effect of such suddenly applied 
motion on machinery design is considered. 

Since oné of the first requirements was to modify 
existing machinery to withstand these shock forces 
as far as possible, details of typical modifications are 
given in Appendix IT. 

As shock is not the only criterion of design, many 
machines cannot be designed to withstand such 
fgrces, and special mountings to reduce the forces 
are discussed. 


DIscussION 


Sir Stanley V. Goodall said the ‘“ Intro- 
duction ” to the paper gave the impression 
that the Admiralty had not been greatly con- 
cerned about shock effects until the last war 
had brought serious damage from magnetic 
mines. That was not correct. There was 
considerable discussion after the 1914-18 war 
on the effects of underwater explosions, both 
from depth charges in the attack on sub- 
marines and from the near-miss bomb. 
Experiments were made with ex-German 
submarines, and a section of a modern 
capital ship as conceived at that time was 
built on H.M.S. “ Monarch,” and a very big 
charge was exploded close to the ship under 
the bilge. 

Some useful lessons were learned and 
applied. But one of them, which was not 
sensibly appreciated, was the brittleness of 
cast iron. For certain fittings it was specified 
that cast iron must not be used ; but, as the 
author had pointed out, it was used exten- 
sively in machinery in warships which had 
suffered during the last war. When he had 
become very directly responsible Sir Stanley 
had discussed with the then Engineer-in- 
Chief the amount of cast iron in ships, and 
was assured that at that late stage any such 
change as had been discussed was so revolu- 
tionary in practice that the rearmament pro- 
gramme would be very eeriously delayed. 

On the advice of the then Director of 
Scientific Research, Sir Stanley had con- 
sulted Sir Geoffrey Taylor, who had examined 
the results produced and had then sent a 
mathematical treatise, indicating that the 
secondary pulse, referred to in the paper, was 
something which had not been regarded. It 
had been thought that the extremely high 
pressure in the first pulse and the time over 
which that pressure lasted, being known, 
could give an estimate of the damage, which 
was a function of pressure/time. But Sir 


Geoffrey had pointed out that the secondary 
pulse might produce a lower pressure, but 
would be extended over a greater time, and 
that the bubble would be rising, so that it 
might be nearer the hull. Thus it was con- 
sidered that the much more extensive damage 


to the “ Belfast” was due to the secondary 
pulse. 

Mr. D. E. J. Offord emphasised the value 
of the results presented in the paper; but 
he felt a word of caution was needed as to 
how far we might go in applying them. 
Referring to an appendix on the calculation of 
the effect of a pressure pulse on an unre- 
strained flat plate and its relation to the 
effect on items of machinery and equipment, 
he said that some basic assumptions were 
made, none of which was in strict accord with 
the experimental data, but they did lead to 
equations of motion which were susceptible 
to exact solution by simple mathematical 
treatment. However, the formule derived ag 
a result of those and a few other assumptions 
had helped materially to clarify ideas on the 
complex subject of shock, and, furthermore, 
they accorded well with the experiment! 
evidence, provided—and that was important 
—they were handled by experts fully con- 
versant with their limitations. So far they 
had been applied to single-hulled ships of 
relatively simple construction ; it remained to 
be seen if they would prove equally 
satisfactory for more complex designs. It 
might be uneconomical and possibly imprac- 
ticable to apply to merchant ships all the 
safeguards considered necessary in warships. 
But much could be done and he suggested 
that if in normal design consideration were 
given to ability to resist shock, it would often 
result in generally improved and more effi- 
cient equipment without increase in weight 
or cost, possibly even in their diminution. 

Mr. J. E. Shaw said that the type of 
failure mainly dealt with in the paper was 
that caused by relative motion between 
different parts of the same item, leading to 
excessive strain at points where there were 
large bending moments, causing fracture if 
the material was brittle and distortion if the 
material was ductile. Little mention was 
made of failure caused by relative motion 
between independent components of an 
item. Such motion might lead to mech- 
anisms failing, collision between separate 
components causing incorrect cperation and 
failure of mechanisms or switchgear. That 
type of failure was difficult to predict, and, 
indeed, shock testing was generally necessary 
to ensure trustworthiness of mechanisms. 

Mr. A. R. Mitchell emphasised the import- 
ance of weight limitation, and wondered 
whether it was possible to concentrate more 
on the resilient mountings immediately under 
the machiriery and leave the hull structure 
with present scantlings and present resilience. 
He quite appreciated that shock must be 
covered, but he felt that the weight was 
going up to such a great degree that we 
needed to come to some compromise. 

Mr. 8. Archer said that although the means 
of protection against damage from under- 
water explosion that were found practicable 
in the merchant service were probably con- 
siderably less efficient than in naval vessels, 
nevertheless the measures taken had proved 
to be well worth while. Among the principal 
safeguards were the fitting of non-return 
valves to open ends of bilge suctions ; 
bracing of ship’s side valves and the use of 
cement boxes for the protection of existing 
cast iron valves and fittings and the adoption 
of fabricated construction for ship’s side 
valves exceeding 6in in diameter for new 
vessels ; the use of thick rubber gaskets for 
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pipe joints ; and remote control of principal 
stop valves and ship’s side valves in case of 
flooding. As a reflection of wartime experi- 
ence, Lloyd’s requirements now specified that 
ship’s side valves and fittings were to be of 
cast steel or equivalent material, except 


where less than 3in in diameter, when cast 
iron was permissible. 

Mr. K. G. Evans, commenting on Mr. 
Archer’s reference to the use of cement boxes 
to protect the sea cocks on merchant ships, 
said that those cocks had proved to be a very 
great source of weakness during the early 
magnetic mine attacks against our shipping. 
Many German ships had been lost because 
they had not made adequate provision for 
protecting sea cocks. It had also been found 
that a good many had been wholly incapaci- 
tated because the piping systems had been 
wrenched, and he asked whether in this 
country attention had been given to putting 
piping systems near the neutral axis wherever 


Commander Bonny replied shortly. 
The following paper war then discussed. 


GERMAN U-BOAT DESIGN AND PRO- 
DUCTION 
By Constructor Commander J. F. Starks, R.C.N.C. 
SUMMARY 

The paper traces the sti in U-boat design and 
the reasons considered to have brought about the 
changes. Broad references are made to comparison 
with British submarine oop on 

Details are given of the design particulars of the 
several classes of U-boat from the commencement 
of the build-up of the German submarine force to 
the end of World War II. 

Numbers of submarines built, illustrating the 
enormous effort devoted to U-boat production, are 
listed, together with a description of the building 
method of prefabricated submarines. 

Notes are added on the features which have been 
most widely discussed in both Press and naval 
circles, in particular the schnorkel. 


Discussion 


Commander E. D. Norman, dealing with 
the author’s emphasis of the point that the 
change in the design of U-boats was in 
defensive characteristics, said that to bis 
mind it was purely offensive. As the German 
U-boats were prevented from attacking 
owing to the efficiency of our anti-submarine 
forces they had changed their tactics, using 
their surfaceability to attack on the surface. 
As soon as radar was introduced they were 
forced to submerge, and in order to attack 
when submerged it was necessary to increase 
their mobility ; therefore they had changed 
their designs to give increased submergibility 
to enable them to contact and attack a larger 
number of targets and to be able to escape 
from a very much larger number of escorts. 

With regard to the author’s statement that 
the practice of having the commanding officer 
divorced from the rest of his crew during an 
attack was not popular in the Royal Navy 
and was confirmed by experience on war 
patrol of H.M. submarine “Graph” (ex 
type “VIIC” U-boat “U.570”). Com- 
mander Norman regretted that that report 
was over his own name ; it was merely hide- 
bound tradition which had made him state 
that. Since 1942 he had served in American 
and other submarines, all of which had their 
attack, crews divorced from the rest, and he 
no longer considered that that was a very 
severe drawback. 

Mr. D. B. Kimber, referring to the pre- 
fabrication of type “ XXI,” said that he 
would prefer to call it dispersed fabrication. 
The Germans had developed a rather similar 
scheme for the construction of some of their 
later mineswee He believed it was 
established that, in terms of units completed 
in a given time, that dispersed fabrication 
proceeded very well; but he questioned 
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whether by such methods it was possible to 
achieve the standard of workmanship that 
was necessary in submarine construction. It 
might be agreed that from many aspects sub- 
marine construction represented the highest 
form of the shipbuilders’ art; it was pre- 
cision work ou @ large scale. He believed, or 
at any rate he hoped, the rule had always 
been tbat for the submariner the best was 
scarcely good enough.. The prefabrication 
methods used in this country were in many 
respects similar to the German, but in many 
directions did not go to such extremes; and 
where the sections of 2 particular boat were 
built in the same yard there was a good chance 
that the required standard of workmanship 
would be attained, with care. 

Having examined several U-boats on the 
slips in Hamburg, he had noticed that the 
butt joints between the various sections of 
the pressure hull were out of position by as 
much as lin or 1}in ; and whilst he would not 
say that that was the rule, it was a tairly 
common occurrence. The material had been 
butchered in the effort to make the sections 
marry up correctly for welding. Some of the 
detail design of the double-bubble or’ figure- 
eight pressure hull seemed to leave much to 
be desired. In respect of some of the ‘joints 
one could only assume that, if the welding 
were carried out by a technique which we 
should regard as successful, they must have 
another weapon up their sleeve. He wondered 
to what extent the Germans had carried out 
X-ray tests for checking those vitally 
important welds. 

Mr. R. N. Newton discussed the stream- 
lining of the type “ XXI” U-boats. He 
said they did in fact present a very smooth 
form which would convey the impression of 
the highest degree of streamlining having 
been achieved ; but the underwater resistance 
could have been reduced still further. Vessels 
of that class exhibited a pronounced roomi- 
ness in comparison with others, and the more 
compact disposition of the machinery and 
equipment into a smaller pressure hull would 
have reduced the wetted surface considerably. 
In addition, the free-flooding spaces amounted 
to some 280 tons, or 13 per cent of the overall 
form displacement, an excessive amount in a 
design for high submerged speed. He stressed 
the author’s observation that any departure 
from the truly circular section, though it 
might afford advantage in one direction, 
such as more attractive battery stowage, 
could only result in reduced diving depth. 
Whilst compensation for loss of strength at 
local discontinuities placed some limitation 
on the reduction of diving depth, the ulti- 
mate result could not compare with the per- 
formance of a truly circular hull. That was 
proved by model tests and sea experience by 
the Germans themselves and accorded with 
British experience. The menace of the atom 
bomb e it even more important that the 
hull should be circular throughout. He felt 
sure that we in this country would not depart 
from the circular section. Until real evidence 
of the practicability of a light-weight high- 
powered propulsion unit with low fuel con- 
sumption was forthcoming, the only means of 
improving endurance was to reduce hull 
resistance. Streamlining of the hull to 
achieve high speed naturally assisted, but 
not nearly enough, and the search for a really 
durable bottom composition or other treat- 
ment of the outer skin which could be readily 
applied assumed the highest importance. In 
the meantime, longer endurance submerged 
at high speed could be obtained only by the 
carriage of more fuel at the expense of other 
requirements. 

The descriptions of the various types of 
U-boat revealed the extent to which the 
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Germans had endeavoured to introduce into 
their designs features of British submarines, 
whilst we sometimes introduced some of 
their innovations. He mentioned the gradual 
extension of the use of telemotor power, 
which had been brought by us to a stage of 
almost complete reliability for the operation 
of periscopes, torpedo tube caps, main vents, 
kingstons and similar units. It was not 
surprising that the efforts of the Germans had 
met with little success; our reliance had 
been built up over long years of experience 
with that method of power operation. Both 
countries had devoted considerable effort to 
the development of air conditioning and air 
purification apparatus. The greater effective- 
ness of British apparatus could probably be 
ascribed to the greater concentration which 
we applied to the design of midget sub- 
marines, for in such small craft the need for 
maintaining good air conditions was of para- 
mount importance. 

The complete welding of pressure hulls in 
this country was brought to a degree of satis- 
faction equal to, if not better than, in Ger- 
many, and our notable success, leading to 
prefabrication of submarine hulls at the end 
of the war to an extent comparable with that 
of the Germans, except in numbers, was due 
in no small measure to our extensive use of 
radiography for searching out defects during 
building. The Germans did not apply 
radiology to the same extent as we did. 

The author’s description of the reasons for 
and the methods adopted to achieve mass 
prefabrication of submarines in Germany was 
conspicuous by the absence of reference to 
the ability of the finished product to meet 
operational requirements at sea. Long expe- 
rience had shown the necessity to introduce 
modifications during the production stage in 
order to combat the latest attack methods 
by the enemy, and no doubt the German 
methods of fitting out hull sections had 
resulted in the finished submarines being out 
of date in several respects. Another dis- 
advantage of prefabrication to the extent of 
the complete fitting out of the hull sections 
prior to assembly was that in the period from 
the completion of a section to the completion 
of the submarine small items of equipment, 
delicate cables and fittings, would suffer 
damage and deterioration. The consequent 
waste of man-hours, materials and cost was 
bound to have its effect on the smooth 
working of the general organisation. Finally, 
he felt that the fighting efficiency of the 
German U-boats had deteriorated throughout 
the war because of their losses, and particu- 
larly because they had carried prefabrication 
to such an extent that they had lost effi- 
ciency in the submarines, in striking contrast 
to the British, with their thoroughly trained 
crews and very efficient vessels, which had 
paid better dividends. 

Commander Starks replied shortly. 


(To be continued) 
————_>_—__———-_ 


SwepisH Rapio-ConTROLLED LIGHTHOUSE.— 
The first radio-operated Swedish lighthouse has 
now been put into operation on Utgrunden, at the 
southern entrance to Kalmar Sound in the Baltic. 
Owing to shallowness, these waters have been a 
great danger to navigators, and during the past 
eighty years three lightships have succeeded one 
another in keeping watch over the Utgrunden 
shoals. The Utgrunden lighthouse is unattended, 
and is operated and controlled entirely by radio 
from the Garpen lighthouse, four nautical miles 
farther west. Electric power for the beacon is 
supplied through a submarine cable, but the 
actual operation of the lighthouse is carried out by 
means of ultra-short-wave transmission. The 


unit has been designed and built by the AGA 
Company. 
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A Microwave Multi-Channel 
Radio Link 

To provide multi-channel two-way radio 
communication in situations where a land line 
is not feasible the Plessey Company, Ltd., 
Ilford, Essex, has developed a centimetric 
(microwave) radio link system. In this equip- 
ment eight duplex channels are provided for 
so that it is possible to operate simultaneously 
a total of eight speech and multiple-telegraph 
circuits. 

The Plessey microwave system can claim 
to have the advantages inherent in transmission 
by a narrow beam, received directly over a 
quasi-optical path, without the complications 
of reflected waves. Reception can be stable 
and relatively free from interference throughout 
the twenty-four-hour period, while almost 
complete secrecy is possible since monitoring 
can only be effective in the direct path or zone 
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Designed for common T-R working, with 
narrow beam radiation in both directions 
simultaneously, the aerial proper consists of a 
rear-fed paraboloid reflector. The feed is 
from the open end of a circular wave guide in 
front of which is mounted a back reflector 
which is secured to a tubular Perspex support 
acting as a window for the radiation from and 
to the wave guide orifice. Adjustment of the 
position of the wave guide orifice and back 
reflector forms a method of varying the angular 
distribution of the transmitted radiation to 
give optimum conditions. A specially developed 
circular wave guide is used to connect the aerial 
reflector system to the equipment cabinets. 

Complete telemonitoring and testing facilities 
are available on all channels, one of which can 
be used for local servicing purposes. The equip- 
ment includes a monitoring panel with a cathode 
ray oscilloscope “‘ A ” type display, for examin- 
ing the transmitted carrier waveform or for 
checking modulation 
waveform. A _ circuit 
analyser is provided for 
service and  mainten- 


DEMONSTRATION MICROWAVE TERMINAL STATION 


of tne beam. With these characteristics 
making it eminently suitable for fixed radio 
links in telecommunications systems, the micro- 
wave system is likely to become complementary 
to v.h.f. radio equipment which is now well 
known, particularly for communication between 
mobile stations. 

Each speech! or telegraph duplex channel is 
based on a 4 ke/s bandwidth over one r-f. 
carrier in the 6cm waveband (i.e., a carrier 
frequency of about 5000 Me/s). Incoming 
and outgoing levels similar to those obtaining 
with normal line practice can be accommodated 
separately, while the signal-to-noise ratio 
compares with that found in normal line work- 
ing. There is no restriction (except that of 
bandwidth) on the type of facility that can be 
provided on each of the eight channels. For 
example, one channel can be a high-level sub- 
scriber’s line, the next channel a low-level, 
long-distance line, the next a_ teleprinter 
channel, &e. In the case of teleprinter working 
it should be noted that several such sub-channels 
on a frequency division basis can be accom- 
modated on one individual channel. 

Two 6ft cabinets house the equipment, 
which, together with the aerial system, con- 
stitute a complete terminal station. Each 
cabinet is based on the standard 19in Post 
Office type panel. One cabinet contains the 
microwave transmitter and receiver and an 
a.c. stabiliser unit, while the second houses 
the multi-channel equipment. The transmitter 
unit itself is of very simple construction incor- 
porating a single carrier oscillator valve. This 
oscillator is of the coaxial-line, velocity- 


modulation type, and is coupled to a resonant 
cavity tank circuit which, in turn, is coupled to 
the aerial duplexing hybrid unit. The receiver 
is a superheterodyne unit with a V.M. local 
oscillator, which is of similar construction to 
that of the carrier oscillator. 


ance, with facilities for testing the slopes of 
all the valves used in the equipment. 

The power supply required for a terminal 
station is 230V, 50 c/s (nominal), since the 
equipment has a self-contained voltage stabiliser 
taking about 1200VA and designed to accom- 
modate supply variations of +30V and +1 c/s. 

Our illustration gives a general view of the 
terminal station equipment arranged for demon- 
stration purposes in the grand stand at Epsom 
racecourse. In the foreground is the rear-fed 
paraboloid reflector to which is connected the 
flexible circular wave guide from the terminal 
equipment. The two equipment cabinets 
appear in the background. In this particular 
demonstration eight telephones (speech duplex 
channels) were used, but, in practice, mixed 
services, including, for example, telegraph or 
teleprinters, could be used. The terminal 
equipment at the other end of this 25-mile 
radio link is at Hainault telephone exchange, 
Essex. 

— oe 


High Production Capstan 
Lathes 


A NUMBER of improvements have been intro- 
duced in a new series of high-speed capstan 
lathes now being made by Timbrell and Wright, 
Ltd., of Birmingham. We are informed that five 
models are being made with capacities of jin, 
Sin, lin, 2in, and 2}in diameter, the three larger 
sizes being already in production, whilst the 
two smaller models will be ready in the near 
future. The machines are generally similar in 
appearance and a typical lin model is shown 
in the photograph we reproduce. 

The spindle, which has a deposit of hard 
chrome on its wearing surfaces, runs in roller 
and pre-loaded ball bearings. The machine 
is driven by a two-speed, reversing induction 
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motor and can be supplied with or without a 
two-speed constant mesh gearbox. When 
fitted with a gearbox, the machine has four 
speed changes, the approximate ratio being 
1/2/6}/12}, both forward and reverse. Spevd 
changing is effected either electrically or through 
multi-plate oil-immersed friction clutches and 
can be carried out whilst the spindle is running. 
Drive is taken through vee belts on three-step 
cone pulleys, and the three pulley speed groups, 
together with the four gear changes, give thie 
machine twelve forward and twelve reverse 
speeds. Starting, stopping and reversing of 
the machine is foot-controlled through two 
pedals at the front of the cabinet. 

The machines have automatic collet chucks 
of the push-forward type, which ensure that 
the bar stock or workpiece is firmly held against 
the turret stop. Balanced toggles which are 
used to open and close the collet are designed 
for lightness in operation, and collet opening 
and closing can be controlled by hand or pneu- 
matic means. A new automatic bar feed 
mechanism is designed to permit quick and 
easy adjustment of feed pressure to suit vary- 





1-INCH CAPSTAN LATHE 


ing diameters and lengths of bar. To introduce 
new stock into the machine the feed plunger 
is retracted into the steel guard tube by the 
turning of a handwheel. New bars are loaded 
from the headstock end into the tube, which 
swings forward from the spindle centre line 
for loading purposes and automatically registers 
in the correct position when swung back. The 
feed plunger is arranged to feed bar stock 
right up to the gripping portion of the collet. 

The six tool holes in the turret are bored 
from the spindle after assembly. The turret 
has an automatic revolving movement, with 
six independent self-selecting stops, which 
can be disengaged by means of a small trip 
lever at the front of the bottom slide. Six 
rates of power feed to the turret are obtained 
with the same feed shaft speed, through a gear- 
box which, with its two selector levers, is 
carried in the turret slide apron. Turret 
feed is engaged and disengaged by a clutch 
control lever, and each tool position has an 
adjustable automatic trip. 

Two open-sided tool holders on swivelling 
bases are mounted on a rigidly designed cross- 
slide with a handwheel operated screw feed. 
The saddle has a long bearing on the box-section 
bed, and is traversed by hand. 

An overarm chasing attachment which can 
be supplied when required cuts external or 
internal threads, parallel or taper, all from the 
same leader and follower. The changing of one 
gear only between spindle and hob provides 
additional pitches from any leader and follower, 
which in turn can be changed to produce further 
ranges of threads. 

All the electrical gear is housed in the cabinet 
base forming: an integral part of the machine. 
The main control panel within the cabinet 
incorporates mechanical interlocks to prevent 
the engagement of two sets of contacts at the 
same time. 
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Dovetail Slideway Grinding 


SomE notes on slideway grinding which we 
have received from Arthur Scrivener, Ltd., 
Tyburn Road, Birmingham, include a descrip- 
tion of profiled cup wheel grinding. In this 
method both the rim and the periphery of the 
cup wheel are employed for grinding dovetail 
ways. 

A machine which has been developed for 
using this type of formed cup wheel for dovetail 
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machine of the portal type, such as that illus- 
trated, is used with a spindle of adequate 
dimensions, the whole rim of a cup wheel can 
be used for the grinding operation without 
difficulty. The formed wheel is used for 
grinding both of the sides and the base of a 
dovetail way and the corresponding parts of 
the male member. As the spindle on which 
the wheel is formed is permanently set in the 
vertical position, any inaccuracy in the setting 
of the angular slideways carrying the grinding 





DOVETAIL SLIDEWAY GRINDING MACHINE 


grinding is shown in the photograph we repro- 
duce. The wheel head, driven by a 3 h.p. 
motor, is mounted on angular ways on the 
cross slide of a portal type machine, the grinding 
wheel spindle being set permanently in a vertical 
position. The ways, on which the head is 
traversed for forming and truing the angular 
periphery of the wheel only, can be fixed at 
an angle of 60 deg. or any required angle 
according to that of the dovetail ways to be 
ground. If the machine is required for grinding 
a variety of dovetail angles the grinding head 
slideway can be arranged to swivel and be 
located, by means of dowel pins, at any of the 
required settings. When a cup wheel is being 
first formed or trued its angular periphery is 


head is duplicated on both sides of the dovetail 
and in each member. Thus, irrespective of 
any slight unavoidable degree of angular 
inaccuracy, absolute matching of the two 
pieces and the two dovetails is ensured. 

By operating the table and the cross slide 
any number of dovetail ways can be ground on a 
component mounted on the machine. These 
ways can be either at right angles or parallel 
to each other and on any number of parallel 
planes within the capacity of the machine. 
Ways ground by this method can be correctly 
positioned and duplicated without necessity 
for lengthy adjustments to obtain approximate 
accuracy. 

The notes state that, contrary to general 


‘belief, the most, important economies derived 





SUPERIMPOSED SLIDEWAYS GROUND WITH PROFILE CuP WHEEL 


traversed across a diamond set on the centre 
line by the movement of the head along its 
ways by means of a lead screw. In this way the 
exact angle set by the slideway is imparted 
to the periphery of the grinding wheel. 

It is stated that, providing a grinding 


from slideway grinding are not on large com- 
ponents such as machine tool beds, but on small 
and complicated assemblies. The advantages of 
the profiled’ cup wheel method are particularly 
evident in the case of the compound truing 
attachments for centreless grinding machines 
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which we illustrate. These components have 
three superimposed right-angle, vee and flat 
slideways, all of which must be angularly 
correct so as to give a final limit within 
0-00005in in 8in for the upper member. It 
is upon these members that the final accuracy 
of centreless grinding machines depends. When 
using the profiled cup wheel method described 
it is stated that the total grinding time required 
for finishing one of these complex compound 
slides-was about seven hours, and for the other 
six and a half hours. 





A General-Purpose Spot 
Welder 


A RECENT addition to the range of resistance 
welding equipment made by Philips Electrical, 
Ltd., is the new general-purpose spot welding 
machine (type “ E.1504 ’’), which is suitable for 
230-V or 400-V, single-phase, 50-cycle A.C. 
supply. This all-welded pedestal machine, 
which is illustrated herewith, is designed 
mainly for small production runs and for mild 
steel component assemblies, especially where the 
application does not require compressed air for 
its operation. The equipment can be specially 
tooled for welding bulky articles ; the maximum 
welding capacity on clean mild steel is 2in 
by 4in. 

Operation of this unit is carried out by a 
spring-loaded foot pedal, and a trip switch is 
fitted for controlling the flow of primary current 
to the welding transformer. The trip switch has 
adjustments whereby the length of welding 
time can be increased in conjunction with the 
pressure on the foot pedal, giving an electrode 
force of between 50 lb and 300 Ib on the welding 
tips. 

One of the interesting characteristics of this 
unit is its adjustability, emphasised by the 
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secondary arm arrangements. These are made 
from hard-drawn copper with the reverse ends 
drilled to allow the welding stakes to be fitted 
in a parallel position. For welding in difficult 
positions, the arms have been so arranged that 
the electrode stakes can be held in a 20 deg. 
offset position and, for special requirements, it 
is possible to fit a lower arm with adjustable 
arm castings. The effective range of the 
secondary arms is 18in. 

The specially impregnated transformer, 
housed in the upper part of the framework, is 
particularly suitable for heavy-duty work. 
Rated at 20kVA with a single-turn secondary 
loop, it has a voltage range of from 0-99V to 
2-17V. At these voltages an output of 4260A 
to 9240A can be obtained, regulation of which is 
effected by means of a six-position tap-change 
switch. Maintenance is easy, since the covers 
are hinged, giving free access for inspection. 

If required, the standard machine can be 
fitted with a time-control unit, comprising a 
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timer and a welding contactor. The condenser 
discharge timer has a time range of 6/50 seconds 
to 4 seconds, the interval being controlled 
by means of a variable rheostat, which in turn 
controls a “‘ P.O.” type relay. For regulating 
the weld time there is a metal rectifier with suit- 
able relays and resistances. <A red pilot light 
on the control panel indicates the length of 
welding time for which the timer is pre-set. 

The double-pole welding contactor is operated 
by an electro-magnetic coil suitably wound for 
the output voltage. This contactor also includes 
are chutes and blow-out coils and is provided 
with an auxiliary interlock relay. Provision is 
also made for the fitting of three types of con- 
tactor, possessing 80-A, 100-A and 120-A 
capacity respectively. 

The overall dimensions of the complete 
equipment, as illustrated, are :—Width, 20in ; 
length, 38}in ; height, 46}in. 





A Drill Guard 


THE photograph which we reproduce below 
shows the “ Callis ” drill guard recently placed 
on the market by International Engineering 
Concessionnaires, Ltd., 25a, Kensington High 
Street, London, W.8. 

This guard consists of a cylindrical cage 
designed to fit on the spindle of a drilling 
machine. The upper end plate is bored to fit 
and clamp on to the spindle and provide a rigid 
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suppurt for a protective cage surrounding the 
drill. The cage consists of a number of metal 
rods suspended from and sliding freely in 
bushes set in the upper plate. The rods are 
held in place laterally by corresponding bushes 
in a circular member forming the lower end 
plate of the guard. 

The metal rods normally project some 4in 
below the lower end plate and slide freely in 
their upper and lower bushes. When the 

is in use each rod slides independently 
in its bushes and the whole group forms 
a rigid protective screen round the drill, 
whilst at the same time the lower ends 
conform to the contours of the workpiece or 
drill jig. 

These guards are at present made in one 
standard size with a depth of 8fin, having an 
overall adjustment of 4fin and a diameter 
of 4}in. 





Avto “ Athena” Mk. I 
Training Aircraft 
Iy the photograph we reproduce above is 
illustrated the prototype of the new Avro 
“ Athena ” Mk. I trainer at Woodford Aero- 


drome, Cheshire, where it is being prepared for 
its initial test flight. This aircraft is a three- 
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seat trainer, of all-metal construction. Designed 
for advanced training flights, it conforms to 
the R.A.F. “all-weather” specification, and 
incorporates comprehensive cockpit instru- 
mentation. 

The Armstrong Siddeley ‘“ Mamba” pro- 
peller gas turbine engine, recently fully 
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or down to permit fine adjustment. On a 
downward projecting stem from the centro of 
the diaphragm is a tapered disc valve E. This 
valve registers in a seating at the base of the 
lower chamber of the main cylinder, and its 
movement increases or decreases the flow of 
gas into the chamber. Gas passes out of the 
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described in these eolumns,* is fitted to the 
Mark I aircraft. In addition to its function as 
a training aireraft for propeller-jet engines, 
the Avro ‘“‘ Athena ” is equipped for such roles 
as gunnery training, photography, bombing 
and glider towing. Duration is about 24 hours 
with normal tankage, and more if two drop 
tanks are fitted, one under each wing. 

The machine has a span of 40ft and weighs 
7191lb. Its designed maximum speed at 
10,000ft is 287 m.p.h., and its cruising speed 
at the same altitude 253 m.p.h. Its rate of 
climb is computed to be 2630ft per minute at 
sea level, and its service ceiling 34,800ft. 

An interesting point in connection with the 
traini equipment is the provision of an 
additional amber-tinted front screen to the 
cockpit, which can be raised or lowered by 
compressed air. The combination of this 
tinted screen and blue goggles, or either alone, 
is intended to simulate visibility conditions 
varying from dusk to complete darkness for 
the pupils, so permitting night training and 
blind flying to be done in broad daylight. 





An Automatic Gas Pressure 
Control Apparatus 


AN apparatus has been introduced by the 
Automatic Gas Control Company, 18, Rupert 
Street, London, W.1, which is designed to 
correct wide fluctuations in gas supply pressure 
from the mains and to promote economy in 
the consumption of gas. Generally, there is a 
constant fluctuation in the pressure of a gas 
supply taken directly from the mains, and in 
an industrial gas system the continuously 
changing rates of consumption, as a result of 
the lighting and extinguishing of burners and 
the like, introduces pressure changes which make 
difficult the efficient air-gas mixture setting of 
burners, &c. This new control apparatus has 
been déveloped to correct automatically and 
continuously the pressure and volume of the 
gas supply toall burning points in an installation. 

Its constructicn is shown in the diagram we re- 
produce herewith. It comprises a hollow cylinder 
having inlet and outlet ports.in its base. This 
cylinder is divided into two chambers by a 
diaphragm A on which there is mounted a 
counterweight mechanism B, fastened by a 
link to the side of the cylinder. This counter- 
weight is designed to accommodate a number 
of lead discs on two posts C and has a threaded 
arm D on which a weight can be screwed up 





* Tus Enoineer, March 26, 1948. 


chamber into the system through a hole in 
its base which leads into the delivery pipe F. 
In operation the weights in the diaphragin 
are set in accordance with the pressure required 
in the system. Any increase in the pressure 
of the system raises the diaphragm against its 
load and this movement automatically lifts 
the valve below to reduce the size of the inlet 
orifice. If the mains gas pressure decreases 
or the rate of consumption increases the dia- 
phragm drops and lowers the valve to increase 
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DIAGRAMMATIC ARRANGEMENT OF GAS 
CONTROL APPARATUS 


the size of the inlet orifice to restore the preset 
pressure in the system. 

In order to eliminate the ‘‘ chatter” effect 
that a rapidly fluctuating supply or consump- 
tion of gas might have in the valve a dashpot 
G is fitted to an extension of its stem. 

A lid giving easy access to the diaphragm 
weight mechanism can be unlocked and opened 
to permit adjustment of the pressure setting 
when required. 


—_—_—_.——_——__— 


Poote InpustriaL Exursition.—A non-profit- 
making exhibition, run in conjunction with Govern- 
ment departments, is to be held at Poole, Dorset, 
from June 19th to 25th. Poole Park will be the 
site of the exhibition, and it is expected that some 
of the shipyards may have open-air exhibits, 
though the majority will be in marquees. Exhibitors 
are limited to local manufacturers. 
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Fuel Efficiency Exhibition, 
Glasgow 

On Wednesday, March 31st, the Scientific, 
Engineering and Fuel Efficiency Exhibition at 
tho Kelvin Hall, Glasgow, was formally opened 
by Sir Guy Nott-Bower, Deputy Secretary to 
the Ministry of Fuel and Power, and Mr. George 
§. Lindgren, Parliamentary Secretary to the 
Ministry of Civil Aviation, opened the stand of 
that Ministry. 

The exhibition has been promoted by the 
Corporation of the City of Glasgow, in con- 
junction with the Ministries above named, and 
it will remain open till Saturday, April, 17th. 

The Ministry of Civil Aviation is represented 
by a large stand which has been designed to 
show how transatlantic air liners are guided in 
and out of the control zones around the Scottish 
airfields and airports, and how aircraft over 
Central Scotland are kept informed while in 
flight. The stand is in direct communication 
with the control towers of the Renfrew and 
Prestwick airports, the Scottish Divisional 
Signals Centre and the Area Control Centre of 
the Central Scottish Flight Information Region 
The latest radio and radar aids, such as the 
“Gee” system, and the ground control 
approach and the standard beam approach, are 
on view. Long-range radio navigation position 
checking by means of the ‘ Consol” and 
‘* Loran ’’ systems is also demonstrated. 

In his opening speech, Sir Guy Nott-Bower 
said that, with regard to fuel, the coming year 
was to be faced with reasoned optimism, for the 
distributed stocks of coal had been increased 
from 6,000,000 to 12,000,000 tons. That fact, 
he went on to say, did not mean that we could 
afford to slacken our efforts, either in economy 
or in getting the last ounce of efficiency out of 
the fuels used. 

He gave examples of the efficient use of fuel 
in Scottish industry. It was to further such 
savings that the exhibition had been arranged. 

The subjects are illustrated in the exhibition 
by working models and illuminated displays 
arranged by the Ministry of Fuel ‘and Power. 
That Ministry also shows a series of four models 
illustrating domestic heating in four countries, 
Britain, America, Sweden and Russia. There is 
a large display of insulating materials showing 
their uses both in industry and in the domestic 
sphere. Other stands dealing with insulating 
materials include those of Fibreglass, Ltd., of 
Maryhill, Glasgow, and Clyde Insulations, Ltd., 
of Glasgow. 

The boiler exhibits include a well-arranged 
group by Babcock and Wilcox, Ltd., showing 
the “ Oldbury ” chain-grate stoker, and boiler 
auxiliaries such as Bailey meters and controls, 
Dewrance-Yarway steam traps and forged steel 
valves. The Turbine Furnace Company, Ltd., 
of London, is showing a full-size 7ft. 6in. 
diameter Lancashire boiler front equipped 
with ‘Turbine’ furnaces arranged for 
sprinkler and/or shovel pattern mechanical 
stokers or for hand firing. The firm of J. and 
J. Neil (Temple), Ltd., of Glasgow, is repre- 
sented by its “‘ Retort” type forced draught 
furnace, originally designed for burning colliery 
slurries and refuse fuels. The sprinkler type 
of stoker is also shown, as is the firm’s system 
of rocker bar grates for the use of low-grade 
fuels, and its smoke abatement bridge. 

The Fuel Research Station shows two forms 
of smoke eliminator, which were developed for 
use with a forced draught Scotch boiler and a 
natural draught Lancashire boiler. In each of 
these designs the air is admitted over the fire in 
two parts, a continuous supply during the whole 
of the firing cycle and an additional intermittent 
supply in order to burn the additional tarry 
vapours and gases which are given off in the 
period immediately following firing or raking. 
‘These smoke eliminators were fitted to over 1000 
merchant ships during the recent war and are 
now being made for industrial boilers. 

A wide range of oil burners for boilers and 
industrial furnaces is shown on the stand of 
Clyde Fuel Systems, Ltd., of Hillington, 
Glasgow, and it includes the latest fully 
automatic burner, and pumping and heating 
plants. Boiler-house auxiliary plant, such 
as fans, air preheaters and dust collectors, 
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are shown on the stand of James Howden 
and ©o., Ltd., Glasgow. A _ representative 
stand by Richard Crittall and Oo., 
Ltd., of 156, Portland Street, London, shows 
exhibits emphasising the advan’ of radiant 
heat for buildings and industrial plants, and 
attention is drawn to district heating schemes. 
The various departments of the firm dealing with 
heating, ventilation, air conditioning and 
filtration are well represented. Various types 
of rotometers and velocity meters are displayed 
on the stand of Cleveland Meters, Ltd., of 
Redcar, Yorkshire. An interesting meter is 
that fitted with a large dial for distant reading, 
having a reset pointer in addition to the pointer 
of the meter. This arrangement facilitates the 
measurement of predetermined quantities of 
water for concrete mixing and other processes. 
Other measuring and metering apparatus is 
shown on the stand of Kelvin Bottomley and 
Baird, Ltd., of Glasgow. It includes instru- 
ments for the measurement of oil flow and 
quantity and gas analyses and control instru- 
ments for boiler plants of the recording and 
non-recording types. A good display of pump- 
ing plant is shown by Megator Pumps and 
Compressors, Ltd., of Feltham, Middlesex, 
including a model showing the characteristics 
of the Megator pump, examples of pumps 
for industrial, marine and mining use. 
Tufnol, Ltd., of Perry Barr, Birmingham, 
exhibits a wide variety of engineering com- 
ponents made in the non-magnetic material 
Tufnol. George Kent, Ltd., of Luton, Bedford- 
shire, displays a number of electrical and 
mechanical flow meters and gauges for use with 
modern boiler plants. A selected range of 
industrial gas appliances is shown and demon- 
strated by the Glasgow Corporation Gas 
Department. 





Monopoly (Inquiry and 
Control) Bill* 


Tae purpose of this Bill is to provide for 
investigation of monopolies and restrictive 
arrangements in industry and trade, and to 
give the Government special powers for dealing 
with those which are found to work against 
the public interest. 

An independent Commission, to be called 
the Monopoly Commission and with a staff 
to be provided by the Board of Trade, will be 
set up to investigate and report on particular 
industries referred to them by the Board of 
Trade. Cases may be referred where it appears 
to the Board of Trade that certain conditions 
prevail, in the United Kingdom or a substantial 
part of it, in connection with the supply, pro- 
cessing or export of particular goods. The 
Board may not refer arrangements which have 
been expressly authorised by law (other than 
patent and trade mark law), but the Com- 
mission has the duty of assisting the Board, 
if asked to do so, in any question connected 
with the subject matter of the Bill whether 
authorised by law or not. 

The conditions to which the Act applies are 
held to be present if a third or more of the 
goods in question is supplied, bought or pro- 
cessed either by one person or by two or more 
persons who have a tacit or expressed arrange- 
ment to limit competition in any way in the 
particular trade. (Agreements dealing with 
wages and employment are exempted.) Exports 
are similarly treated and are divided into 
exports for all markets and exports to par- 
ticular markets. 

References may be of two kinds. The 
Commission may be asked merely to investigate 
the facts and to confine its report to a factual 
survey. Alternatively, it may be asked, in 
addition to investigating and reporting the 
facts, to say whether in its opinion the situa- 
tion reported is against the public interest. 
In a reference of the second type, the Com- 
mission may be required to confine its inquiry 
to particular aspects of the question and to 
report on these alone. The Commission is 





*Extracts from the Explanatory and Financial 
Memorandum, 
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required to report unequivocally and may 
suggest remedies. 

References to the Commission must be 
published and may be varied at any time 
by the Board of Trade. Where the Commission 
has been required to report on the effect on 
the public interest, its report must (subject to 
a security safeguard) be published. In other 
cases publication is optional. The Commission 
will have power to take evidence on oath and 
to settle its own procedure, subject to general 
directions from the Board of Trade. 

Various Ministers are given new powers to 
make orders, subject to affirmative resolutions 
in both Houses of Parliament, The powers 
may be used only where the Commission has , 
been required to report whether the conditions 
investigated work against the public interest, 
and where either (a) the Commission has 
reported that they do so operate, or (6) the 
House of Commons has passed a resolution to 
that effect. The sanctions include power to 
prohibit the making or carrying out of agree- 
ments, and power to prohibit boycotts, con- 
ditional sales and preferential terms. They 
may be applied to any person carrying on busi- 
ness in the United Kingdom in connection 
with his actions either inside or outside the 
United Kingdom. The Bill does not prejudice 
in any way the Government’s right to use its 
existing price control and other powers. 

No criminal p i can be brought 
for breach of an Order made under the Act, 
but civil proceedings can be brought either by 
the Crown, or by any person affected for an 
injunction or any other appropriate relief. 
The application of Section 4 of the Trade 
Disputes Act, 1906 (which prohibits actions of 
tort against trade unions), is expressly excluded. 

The Board of Trade may ask the Commission 
to investigate remedial action taken by the 
people concerned as a result of a report and 
recommendations. 





Technical Reports 


The Theory of Thin Plates Under Transverse 
Pressure. By A. G. Pugsley, D.Sc., and D. M. A. 
Leggett, Ph.D. Reports and Memoranda No. 
2094: Aeronautical Research Council, Ministry 
of Supply. H.M. Stationery Office, Price 33,— 
Part I.—The behaviour under pressure of thin 
plating of the proportions used in the metal cover- 
ing of aircraft structures is examined and the 
importance of tensile actions in the plating as 
against bending actions emphasised. By treating 
the plating as primarily an elastic membrane, 
a simple means of estimating both tensile an 
bending stresses is developed and applied to a 
series of examples to illustrate the effects of various 
parameters, such as initial curvature of the plating. 
Part II.—This is a review of the theoretical work 
done prior to that described in Part I on the 
behaviour of long panels under transverse pressure. 
Where the displacements of the middle surface 
are small compared to the panel thickness, there 
is an exact and workable solution if both pairs of 
opposite edges are simply supported, or if one pair 
is simply supported and the other pair is clamped. 
If both pairs of are clamped, an exact theo- 
retical solution exists, but for long panels it raises 
computational difficulties. For the cases where 
the short ar are simply supported, a method 
devised by W. D. Douglas for fabric gives a good 
representation of the transverse reaction over the 
‘two long edges. For the cases where the displace- 
ments of the middle surface are no longer small 
compared to the panel thickness little theoretical 
work has hitherto been done. 





The Method of Characteristics in Supersonic 
Flow. By Prof. G. Temple, F.R.S. Reports 
and Memoranda No. 2091: Aeronautical Research 
Council, Ministry of Supply, H.M. Stationery Office. 
Price 3s. 6d.—This report gives an account of the 
Ackeret-Prandtl-Busemann method of charac- 
teristics for the graphical solution of problems of 
supersonic flow. The theory has been developed 
anew from a physical point of view, so as to expose 
just those properties of characteristics which are 
required for practical application to supersonic 
problems. The nece numerical tables are 
included. In view of the fact. that the theory of 
characteristics is commonly regarded as an integral 
part of the theory of partial differential equations, 
it is perhaps worth while to stress the fact that no 
partial differential equations are used anywhere in 
this report, except to derive Bernoulli’s equation 
in Section 2. 
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The Royal Navy and Nuclear 


Power* 
By R. J. DANIEL, R.C.N.C. 


No. Il—(Continued from page 339, April 2nd) 


NUCLEAR ENERGY AS THE SOURCE OF POWER 
IN THE SHIP FOR PROPULSION AND AUXILIARIES 

In the foreseeable future we shall undoubtedly 
have nuclear power plants of greater efficiency 
than present propulsive systems, but it is 
suggested that there will have to be radical 
changes in the methods of winning that power 
from those at present in view, if this system is 
to become of economic or strategic importance. 

To utilise atomic energy for industrial pur- 
poses, such as ship propulsion, it is clearly 
necessary that the chain reaction shall be con- 
trolled so that the energy which appears as 
heat and an intense radiation shall be released 
continuously and at an adjustable rate. There 
must be no question of the reactor running 
away; that is, becoming an uncontrolled 
reaction. 

It is this “‘ controlled reactor,’’ the atomic 
pile, which is the probable source of energy in 
the first industrial applications and a few notes 
on it will not be out of place at this point. 

It is possible to produce and operate a pile, 
with pure or nearly pure fissile material, suit- 
ably arranged and operating mainly on fast 
neutrons ; that is, the chain reaction is carried 
on by the neutrons caused by fission without 
reduction of their speed (save by collisions) in 
passing through a surrounding medium. How- 
ever, by causing the neutrons to pass through a 
‘* moderator,” such as graphite or heavy water, 
they are slowed from their emission velocities 
of the order of 10%m per second, and in this 
state the slow neutrons are much more effective 
in producing fission, both in U235 and plu- 
tonium. Thus, if we can slow the fission 
neutrons before they reproduce, the chain 
reaction can be maintained with either less of 
the fissile material or with less pure material 
than in the fast reactor, in fact, natural 
uranium can be used, avoiding the problems 
of producing enriched uranium by isotope 
separation. 

In addition, the slow neutron reactor has the 
advantage of simplified control, for some sub- 
stances, notably cadmium, absorb these slow 
neutrons, thus providing a ready means of con- 
trolling the reaction by adjusting the degree to 
which the slow neutrons are absorbed by control 
rods of these substances moved in and out of 
the reacting pile. Thus, whereas the fast 
reactor depends for its control on the loss of fast 
neutrons, the slow reactor first slows up the 
fast fission neutrons in the moderator and then 
absorbs some of them in the control rods. A 
simple automatic control system can be devised 
which will insert or withdraw the rods as the 
temperature of the pile varies. 

Since natural, uranium consists of about 140 
parts of U238 to one of U235, and U238 does 
not undergo fission, there is considerable 
neutron absorption by this isotope. This intro- 
duces a further stabilising influence, but at the 
same time restricts the choice of a moderator 
since very little additional loss of neutrons can 
be accepted. For this reason water is unaccept- 
able, but heavy water (deuterium) and graphite 
are very suitable, especially the latter, on 
grounds of cheapness and the high degree of 
purity that can be achieved. 

The multiplication factor (i.e., the number of 
neutrons directly produced by fission divided 
by the number of free neutrons present before 
fission) of a uranium graphite pile is only 
slightly above unity, and hence control is rela- 
tively simple. The disadvantage is that the 
critical size of the reactor is consequently large, 
requiring many tons of uranium and of graphite. 

Increasing the size of the pile above the 
critical increases the tempo of fission and the 
temperature of operation; hence the power 
output that can be obtained goes up. 

The best arrangement is to have a lattice 
structure in which pieces of uranium are dis- 
posed regularly through a large block of 
graphite. The optimum spacing and size of 
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these uranium cores is determined by its nuclear 
properties ; the ideal shape for the completed 
reactor is spherical, but practical considerations 
cause some modification to this. 

The reactors used in the Manhattan project 
in the United States were primarily to produce 
plutonium from uranium, and it was necessary 
to remove the heat of fission by some form of 
cooling. Practical difficulties in leading a 
cooling fluid to the lumps of uranium led to the 
introduction of the uranium in rod form, 
surrounded by a hollow aluminium pipe, through 
which the coolant flowed, the whole inserted in 
holes in the graphite. Using this method, the 
uranium rods could be removed for separation 
of the plutonium and could also be adjusted to 
give another form of control to the reaction. 

To avoid contamination of the uranium by 
fission products and oxidation, it was essential 
that the cooling fluid—water in the Hanford 
piles in the U.S.A.—should not contact the 
uranium. Aluminium was an obvious choice 
for the sheaths from the point of low neutron 
absorption, high heat conductivity and non- 
corrodibility. This arrangement led to further 
neutron loss by absorption, with a consequent 
reduction in multiplication factor, leading to 
an increased size of pile to reduce the per- 
centage neutron loss by leakage. 

In the piles used for producing plutonium 
this cooling problem was an embarrassment, 
necessitating an ample supply of fresh water 
and large retention basins to store the hot 
radioactive water before returning it to the 
river, in order to provide a delay during which 
the induced radioactivity could die away. 

In any industrial application it is this heat 
that we must convert into useful work. 

For a marine application the first thought is 
to use the pile as a boiler, producing steam 
which passes directly to the turbines. This is 
the most economical way of getting the power, 
but there are serious disadvantages. The 
greatest is that due to the fantastic intensity 
of radiation in and about the pile, especially a 
pile operating at a high power level, the coolant 
will emerge with a high level of induced radio- 
activity. If this is water/steam and is then led 
directly to the turbines, it will be necessary to 
provide extensive shielding around the turbines 
and associated steam piping, with great com- 
plications in operating and routine maintenance 
technique. 

To avoid this complication a heat exchanger 
can be introduced into the unit. In this lay-out 
the coolant, which may be either water/steam 
or an alternative (liquid bismuth or helium have 
been suggested), passes out of the heavily 
shielded reactor room into a less heavily shielded 
heat exchanger or boiler room, where it transfers 
its heat to the boiler feed water and then passes 
back, possibly through a series of smaller 
exchangers and a sea water cooler, and a 
retention tank, to the reactor. The steam 
generated in the heat exchanger would pass to 
the turbines. 

A disadvantage with a water/steam cooling 
system is that the system would be required to 
work at a considerable pressure in order to 
achieve a reasonable thermal efficiency, and 
hence the aluminium sheaths would have to be 
thicker, and in consequence would absorb more 
neutrons, than in circuits using the alternative 
coolants suggested above. This would lead to 
an increase in the size of the pile for a given 
power output. 

Due to the colossal intensity of radiation 
from the reactor, all control operations must 
necessarily be remotely operated. The neutron 
density at various points in the pile is recorded 
and automatically causes the control rods to be 
pushed further in or withdrawn. In an 
emergency the. uranium rods could also be 
rapidly withdrawn. Provision must be made 
to withdraw and replace the uranium rods 
periodically, for it is probable that in time the 
power level of a reactor will fall off due to 
choking by fission products formed in place of 
the U235. Similarly some of the U238 will be 
transmuted to plutonium and it may be desired 
to separate this valuable product at the same 
time. 

Alternatively, it may be found possible by 
gradually changing the working characteristics 
of the reactor to burn the plutonium formed in 
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the rods without removing them from the pile, 

A possible solution to the coolant problem for 
installations where it is not essential to keep the 
ship closed up all the while might be to use air, 
the air being drawn into the reactor from the 
weather deck, circulated either to a heat 
exchanger or actually used as the driving fluid 


itself in a turbine and exhausted at high 


velocity into the air above the ship. This would 
avoid the necessity for retention tanks, and the 
air, due to its single rapid passage through the 
pile, might not become too radioactive, allowing 
some reduction to be made in shielding in the 
machinery spaces outside the reactor room. 

Objections to the scheme of using air as the 
coolant leap readily to mind, such as the 
ducting necessary to carry the enormoiis 
volumes of air required and the difficulty of 
using this system in harbour from the exhausted 
radioactive air point of view, &c. 

Despite the manifold difficulties in intro- 
ducing the nuclear reactor for industrial power 
production, the fact remains that the reactors 
are extraordinarily compact and are able to 
run for long periods without refuelling. The 
power available from a given plant is limited 
only by the rate at which the heat can be 
extracted, subject to the operating temperature 
being below the melting point of the materials 
making up the pile. Uranium melts at about 
1150 deg. Cent. 

The greatest disadvantage, and one that will 
cause the naval architect the most trouble, is 
the fact that the nuclear reactor is a source of 
intense radiations, both gamma rays and 
neutrons. For this reason very extensive 
shielding must be provided all round the pile 
and the emerging cooling pipes, to protect 
personnel. 

For a plant giving some 150,000 s.h.p. some- 
thing like 800 tons of steel and concrete shielding 
will be needed around the reactor room itself, 
with additional shielding around associated 
heat exchanger rooms and perhaps the turbines. 

Further, all control operations on the reactors, 
heat exchangers and (possibly) turbines will 
have to be remotely controlled from a heavily 
shielded control position, and it must be realised 
no maintenance work on these systems will be 
possible at sea. 

This brings up another point, the effective 
life of a reactor, and maintenance difficulties. 
Every part of a pile is subject to an intense 
neutron bombardment and becomes radio- 
active. Further, this intense bombardment 
and irradiation with gamma rays has an effect 
on the structural properties of materials in the 
pile, destroying the molecular bond of many 
molecules, especially in compounds. Elements 
and ionic compounds are the best, since they 
tend to resume their original state when the 
radiations cease. Complete breakdown is 
possible in structural materials in and around 
piles working at high power outputs and tem- 
peratures such as those envisaged, and this may 
possibly limit the size and power output that 
we can obtain from an atomic reactor. 

With regard to maintenance, consider the 
problem that arises in the case of a fault 
developing in the reactor or heat exchanger 
rooms, and to a lesser degree in the turbine 
room. Depending on the seriousness of the 
fault (and with this system the few defects that 
can develop are serious), the pile would have to 
be reduced in power, or shut down completely, 
and the ship sailed or towed to harbour. Due 
to the intense radiations from the fission pro- 
ducts and structure of the pile, no one would 
be able to open up or enter these spaces for a 
considerable period, possibly months, thereby 
placing the vessel out of commission for this 
period. 

Without doubt an outstanding measure of 
reliability with reactors will finally be achieved, 
with mechanical methods of replacing uranium 
and control rods and suspect cooling conduits 
whilst still at sea, but the fact remains that to 
survey the reactor and its compartment, and 
the heat exchangers, retention tanks, &c., the 
induced radicactivity in the structure must be 
allowed to die away naturally, with consequent 
delay. 

The particular advantage of this system of 
propulsion, operating on a closed coolant and 
feed water cycle through a heat exchanger, is as 
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applied to underwater craft, where the develop- 
ment of the true and fast submersible becomes 
possible. Here there are no problems of com- 
bustion and fuels, and oxygen to support this 
combustion and even the nuclear problem of 
shielding can be reduced by intelligent design. 

To summarise, nuclear reactors provide an 
ample source of energy in the form of heat and 
are capable of producing power continuously for 
long periods. 

They require no fuel or contact with the air, 
save in cases where air is used as the coolant and, 

perhaps, the working fluid. 

There is little possibility at present of 
reducing the total weight and space require- 
ments for machinery and fuel; it is probable 
that the total length of machinery spaces will 
go up, due to the fact that the reactor cannot be 
stowed away as neatly and conveniently as the 
oil fuel it replaces. 

The upper limit to power developed in a given 
lay-out will probably be governed by the heat- 
exchanger/boiler capacity for producing steam. 

The difficulties of maintenance of the pile, and 
especially the heat exchangers and associated 
ship’s structure, are formidable in view of the 
radioactivity in and around these spaces. 

When refitting or damaged, the vessel is liable 
to be out of service for a considerable period 
until the radioactivity dies down to a safe level 
to permit work to take place in the vicinity. 

The reactor, and hence the whole propulsion 
system of the ship, is vulnerable to enemy 
attack. If more than one reactor is fitted in a 
ship, economy of weight of shielding will 
probably demand that they be placed in the 
same or adjacent compartments. 

The atomic reactor is well suited to sub- 
marine propulsion, developing full power under 
all conditions and quite independent of whether 
the submarine is on the surface or not. 

At present it would seem that the high cost 
of uranium and the difficult supply position of 
this metal precludes its use in marine applica- 
tions until very extensive plants have been 
built and operated for several years under ideal 
shore conditions. Even when some metal is 
available for use in ships, this should be devoted 
to submarine propulsion, for it is in this field 
that the true worth of this source of power, its 
independence of external fuels, is of the greatest 
value. 


THE SHIP AS AN OFFENSIVE Unit ARMED 
witH Atomic WEAPONS 


This rather visionary section has been 
included to complete the picture as far as 
nuclear energy can affect the Service afloat. 
Earlier in this paper the defensive measures 
demanded to give our vessels some degree of 
protection against the existing threat of atom 
bombing, and the developments possible in the 
foreseeable future in adapting this source of 
energy for marine propulsion have been dis- 
cussed. Consider the more remote question of 
the ship as a carrier of atomic weapons. 

Although the production of plutonium and 
other nuclear explosives will become increasingly 
simple as a by-product of the generation of 
industrial power, it is thought that the econo- 
mics and supply position of these substances 
will never justify their wholesale expenditure 
on the scale that we now use T.N.T. in weapons 
of war. 

Weapons will have to be developed that will 
have at least an 80 per cent probability of 
success in delivering the atomic charge, which 
therefore implies a controlled flight to the 
target ; the inference from this is clear. 

The problems that the naval architect will 
have to solve are associated more with the 
stowage, assembly and arming of these weapons, 
and their fuels and warheads, and the provision 
of the most effective antenn positions for all- 
round control. 

It has been inferred that these weapons are 
likely to be fairly large; this is clearly a 
justifiable assumption in view of their probab!y 
self-propelled nature, and this will cause serious 
structural problems and problems of water- 
tight subdivision, especially in the periods when 
the weapons are being transported and 
assembled ready for firing. 

Again, the very problem of control on and 
immediately after firing may demand some 
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degree of stabilisation of the ship or parts 
thereof. 


The above problems are attendant upon the 
introduction into the Service of any sort of 
weapon of a guided and self-propelled nature ; 
the introduction of the atomic warhead is just 
one more complication; an example would be 
the lay-out of magazines to take the plutonium 
charges. Mention has been made of critical 
sizes and the somewhat alarming consequences 
of bringing two or more pieces closer than a 
critical distance from each other. The problem 
of storing and transporting considerable quan- 
tities of these charges can be i ed. 

There is much more that could be said, but it 

is hoped that, at least, this paper will provide 
food for sober thought. 





Canadian Engineering Notes 


~ More Hydro Power Planned 


An unexpectedly high level of indus- 
trial activity has forced a big programme of 
expansion in the hydro-electric field, envisaging 
additional power capacity of 2,000,000 h.p. 
the Dominion Water and Power Bureau 
reports. Its annual review stresses the fact 
that both power production and demand are 
increasing rapidly with demand outstripping 
output to such an extent that the Province of 
Ontario was forced to place restrictions on 
commercial and industrial users during the 
critical winter months. 

Because a decline in power consumption 
had been expected in the early post-war years, 
little new construction was undertaken during 
1945 and 1946, resulting in the present shortage. 
Only 178,800 h.p. of new capacity was brought 
into operation during 1947, compared with an 
average of about 300,000 h.p. in pre-war years. 
To make up for the deficiency, new plants 
under construction in various parts of Canada 
will have a total capacity of 1,000,000 h.p. 
of which 500,000 h.p. is expected to be brought 
into operation during 1948. Additional sites 
under preliminary investigaton for the future 
total another 1,000,000 h.p. 

Largest single addition during 1947 was a 
new 70,000 h.p. unit at DeCew Falls, near 
St. Catharines, Ontario. Three other major 
developments were under preliminary work, 
and field investigations were carried out on 
other sites.' The Stewartville development 
on the Madawaska River, in the Province of 
Ontario, with a capacity of 81,000 h.p., is 
expected to start operations next autumn. 
Progress was made on the Aguasabon develop- 
ment on the north shore of Lake Superior 
and this plant is expected to start with 53,500 
h.p. in operation by the end of next August. 
Extension of the Ear Falls plant on the English 
River to provide a fourth: unit of 7500 h.p. 
is € ted to be completed in May. 
the year (1947) additional capacity of 53,000 h.p. 
was added to the total hydraulic installation 
of the Province of British Columbia. 

In the Province of Quebec, the Gatineau 
Power Company, in the spring of 1947, com- 
pleted the installation of the fifth and final 
unit of 24,000 h.p. in its Farmers Rapids plant 
on the Gatineau River. The Shawinigan Water 
and Power Company made favourable progress 
on the construction of its new development of 
195,000 h.p. at Shawinigan Falls, on the 
St. Maurice River, and it is scheduled for 
commercial operation late in 1948. The 
Quebec Hydro-Electric Commission, through 
its susbidiary the Beauhornois Light, Heat and 
Power Company, has continued its long-range 
programme of dredging operations in the canal 
to permit the development of additional power 
at Beauhornois. The addition of a fourteenth 
unit of 50,000 h.p. is progressing favourably, 
and this is expected to be in operation by the 
autumn of 1948, thus completing Beauhornois 
power-house No. 1. In the Temiscamingue- 
Abitibi district, the Commission, as adminis- 
trator for the Quebec Government’s Rapid VII 
plant on the Ottawa River, has made con- 
siderable progress in the building of a storage 
dam at Lake Dozois. This reservoir will afford 
better regulation of the flow of the Ottawa 
River and will allow of greater production at 
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the Rapid VII plant, where the installation of 
a fourth unit of 16,000 h.p. is now under way, 
with operation expected early in 1949. 

Concerning the Province of Manitoba, the 
Bureau reports that in the Slave Falls power- 
house, on the Winnipeg River, the City of 
Winnipeg Hydro-Electric System brought into 
operation in 1947 the seventh unit of 12,000 h.p.; 
the eighth and final unit is partly installed 
and is expected to be completed this year. 
At the Seven Sisters plant, on the Winnipeg 
River, work is in progress to provide for raising 
the head to the final limit of 66ft and the 
installation of a fourth unit of 37,500 h.p. 
The present plant has three units producing 
about 20,000 h.p. each under partial head, but 
the ultimate capacity will be six units of 37,500 
h.p. each. 

Long-range plans for developments to come 
into operation or to be constructed about 1950 
in various parts of the Dominion include the 
Des Joachims site on the Ottawa River, with 
two 60,000 h.p. units; the Chenaux Rapids 
site in the Renfrew district of Ontario with 
160,000 h.p. ultimately ; an 80,000 h.p. plant 
at the Pine Portage site on the Nipigon River 
in the Thunder Bay district, and a 58,000 h.p. 
plant at the tunnel power site on the Mississaugi 
River. 

New Three Rivers Bridge 

A new bridge recently opened to 
traffic at Three Rivers, in the Province of 
Quebec, has a total length of 4245ft. The 
western section links the city of Three Rivers 
to St. Christophe Island, and this span is 
1380ft, while the other span, linking the island 
to Cap de la Madeleine, has a length of 640ft. 
The Three Rivers approach is 635ft, and that 
at Cap de la Madeleine is 690ft, and the cross- 
way and pavement across the St. Christophe 
Island is 900ft. The width of the bridge is 
42ft, with two sidewalks of 5ft each and an 
approach of 2ft, making a total width of 54ft. 
The western section has seven piers and two 
abutments, and the eastern section four piers 
and two abutments. The work necessitated 
the use of 20,000 cubic yards of concrete. 
The superstructure is of steel and required 
2200 tons of steel. The four main pylons, 
30ft high, are in granite, and will be 
completed in March. The sub-station for 
the control of the lighting for the bridge 
is on the Three Rivers side. A tunnel was 
built on St. Christophe Island, as_ well 
as ramps to serve the Wayagamac and the 
golf club. The bridge was built by the Dufresne 


Engineering Company, Ltd. 
Flood Control and Irrigation 


Construction of dams on the upper 
Assiniboine River in the province of Manitoba, 
is planned by the Prairie Farm Rehabilitation 
Administration, which is conducting a survey 
of the region. Near Brandon, Manitoba, the 
Administration is surveying an area with a 
view to building levees at strategic points. 
The Administration is also carrying out a land 
reclamation scheme at Pemberton Meadows, 
in the Lilloet district of British Columbia. 
Surveying for the main dams, ditches and 
reservoirs has been completed in the 1,500,000 
dollar irrigation project planned for Central 
Alberta. Additional surveys will be continued, 
extending from the Red Deer River in Southern 
Alberta to Coronation and Consort in the north. 

Brewing and By-Product Research 

Canadian Brewerier, Ltd., is estab- 
lishing a new research institute, which is now 
under construction on the Toronto lake-front 
property of Victory Mills, Ltd. The research 
will be devoted to the development of new uses 
for Canadian farm products in industry and 
expansion of. existing uses. This research, 
undertaken for both Canadian Breweries and 
Victory Mills, Ltd., will be divided into engi- 
neering and development of new or improved 
equipment for (a) research on brewing and 
malting; (b) the processing of oil seeds and 
their by-products ; (c) the processing of food 
and feeds ; research in bacteriology and micro- 
biological chemistry relating to the develop- 
ment of improved malting and brewing pro- 
cesses, and the study of the use of soya bean 
and yeast products in the food industry. 
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Industrial and Labour Notes 


Coal Miners’ Hours 

A delegate conference of the National 
Union of Mineworkers, ‘which was held in 
London on Friday last, expressed approval of a 
recommendation from the union executive 
that the arrangements for overtime working 
should be continued for another year from 
April 30th. It is reported that a large majority 
of the conference was in favour of this decision. 
The agreement made last autumn, it will be 
recalled, provided that the miners should work, 
at overtime rates, either an extra half-hour 
to the normal shift, or a Saturday shift, the 
choice being left to individual coalfields. This 
agreement came into operation in November, 
and it has been estimated that coal production 
has increased by 4,000,000 tons as a result of it. 
Another matter reported to the delegate 
conference was that progress was being made 
in negotiations with the National Coal Board 
on wages of shotfirers, craftsmen and winding 
engine men. It was also reported that 
a “supplementary injuries compensation 
scheme” was being worked out, which, it 
was hoped, would come into operation with the 

general social insurance plan in July next. 


Shipyards and a Shorter Working Week 
In a statement issued with the annual 
report of Swan, Hunter and Wigham Richard- 
son, Ltd., the chairman, Sir Philip Wigham 
Richardson, has commented on the effects 
of the shorter working week in the shipbuilding 
industry. He says that the reduction of hours, 
which became general in the engineering 
industry early in 1947, was adopted by the 
marine engineering branch at the same time, 
although in the shipyards the reduction of 
working hours did not begin until March. 

It is generally agreed, Sir Philip continues, 
that the reduction in working hours is one of 
the factors which has retarded production, 
and the earlier adoption by the engineers of 
the reduced working hours has resulted in 
the construction of hulls and machinery getting 
out of step. 


Negotiating Machinery in the Electricity 
Industry 


The British Electricity Authority 
says that agreements have been concluded 
to establish machinery for the settlement by 
negotiation of the terms and conditions of work 
of people employed by it and by the Area 
Boards, with provision for arbitration in default 
of settlement of differences. It is estimated 
that 80,000 manual workers are concerned, and 
for them the machinery is in effect a continua- 
tion of that which has operated for the past 
thirty years, with certain adaptations to meet 
the change of ownership of the industry. The 
contracting unions are the Amalgamated Engi- 
neering Union, the Electrical Trades Union, 
the National Union of Enginemen, Firemen, 
Mechanics and Electrical Workers, the National 
Union of General and Municipal Workers, and 
the Transport and General Workers’ Union. 

For the technical staff, numbering about 
10,000, the machinery also follows the existing 
pattern. The only union involved is the 
Electrical Power Engineers’ Association, which 
represents the technical engineering staffs 
up to and including deputy chief engineers— 
as they were known prior to vesting day. For 
administrative and clerical grades, no con- 
ciliation machinery has hitherto existed to 
deal specifically with matters concerning them. 
New machinery has, however, now been 
established on similar terms to those applying 
to manual workers and technical staff. The 
unions concerned are the Clerical and Adminis- 
trative Workers’ Union, the National Associa- 
tion of Local Government Officers, the National 
Union of General and Municipal Workers, and 
the Transport and General Workers’ Union. 

The Authority explains that for manual 
workers and administrative and clerical grades 
the conciliation machinery is of the “ three- 
tier” type and provides for joint consultation 
at national, district and local levels. For the 


technical staff, however, the machinery only 
provides for joint consultation at national 
and district levels, although the matter of 
extending it to cover consultation at local level 
is being explored. 


The Merchant Navy Welfare Board 

General responsibility for the welfare 
of merchant seamen in this country and of 
British merchant seamen in overseas ports 
has now passed from the Ministry of Transport 
to the newly established Merchant Navy 
Welfare Board. The new Board has been set 
up as the result of an agreement between the 
National Maritime Board and the principal 
voluntary organisations, with the approval 
of the Government departments. It consists of 
representatives of shipowners, seafarers, volun- 
tary societies, and various Government 
departments. 


Control of Iron and Steel (No. 63) Order 

The Minister of Supply has made the 
Control of Iron and Steel (No. 63) Order, 1948, 
which officially cancels all outstanding “M” 
forms and all outstanding Orders for iron and 
steel covered by “‘M” forms, except sheets 
and tinplate, terneplate, blackplate, &c., as 
specified. The Order, which came into opera- 
tion on April Ist, is, of course, designed to give 
effect to the new arrangements for iron and 
steel distribution which were announced early 
in December of last year. 

The Ministry of Supply says that consumers 
should have received by now the new LI.8. 
authorisations or sub-authorisations from their 
customers covering their requirements from 
April Ist. The new Order provides for the 
exemption from cancellation, in approved 
cases, of authorisation for work completed or 
in progress, but not delivered, by March 31st, 
and arrangements have already been made for 
a limited number of such exemptions. Where, 
however, exemptions have not been notified, 
consumers must authorise under the new I.S. 
Authorisation any order for delivery after 
March 3lst. 


The International Nickel Company’s Report 
The report of the International Nickel 
Company of Canada, Ltd., for the year 1947 
has now been circulated, and in it, Mr. Robert 
C. Stanley, the president, says that the amount 
of ore mined last year totalled 10,406,644 short 
tons, compared with an average annual tonnage 
of 9,996,750 in the three preceding years. Mr. 
Stanley emphasises the continuing need for 
nickel and nickel alloys for industrial projects 
which had to be laid aside during the war 
years, but says that there are a number of 
factors which make it difficult to forecast a 
continuing period of prospering business 
conditions. 

Inflation, the report comments, is the most 
important of those factors, and is one which 
can be overcome only by farseeing statesman- 
ship and by united efforts on the part of 
industry, labour and the public to bring about 
stabilisation of the wage-price structure. 
Another significant .factor, in Mr. Stanley’s 
view, is employer-employee relations. But, 
he adds, once the problem of inflation is pro- 
perly solved, there is no sound reason why 
industry and labour should not be able to solve 
their differences in a spirit of unity. 


Waste Paper Salvage 
Attention was directed in these notes 
in our issue of March 19th to the appeal made 
by the President of the Board of Trade for the 
salvage of an additional 100,000 tons of waste 
paper by midsummer. 

As part of the “‘ campaign ” which the Waste 
Paper Recovery Association is undertaking, 
a special appeal is now being made to industrial 
concerns of all descriptions to turn over for 
salvage any accumulations of paper. The 
Association points out that works forms of 
every type, including time cards, work tickets, 
and so on, need not be kept for more than a 


year, and that petty cash vouchers, cheque 
counterfoils, used cheques, paying-in books and 
pass sheets can be surrendered after the annual 
audit. Other items mentioned are delivery 
notes, order books and petty cash books, most 
official permits, old trade journals, bulletins 
and price lists. 

Finally, the Association reminds industry 
that international paper famine conditions, 
which cannot be alleviated for several years, 
dictate the greatest economy in the consumption 
of all types of paper. 


Vehicle Building Workers’ Strike 


A strike involving members of the 
National Union of Vehicle Builders and the 
Amalgamated Society of Woodcutting 
Machinists began officially on Friday evening 
of last week, although, in view of the five-day 
week, its extent did not become apparent 
until Monday. Strike notices were handed 
in by the unions a month ago in support of a 
claim for a wage increase of 3d. an hour for 
adult workers. The existing provincial rate 
of pay is 2s. 8d. an hour for craftsmen and 
2s. 3d. an hour for labourers. Firms engaged 
in the building of public transport vehicles are 
seriously affected by the stoppage, in which 
it has been reported about 20,000 workers are 
taking part. 

The attitude of the unions appears to be 
that their action is not affected by the White 
Paper on “‘ Personal Incomes, Prices and Costs,”’ 
as the application for the 3d. an hour increase 
was put forward last November. It is under- 
stood that the last wage increase was in May, 
1946, and amounted to 2d. an hour. Since 
then, hours of work have been reduced from 
forty-seven to forty-four a week without loss 
of earnings. Both the unions concerned are 
affiliated to the Trades Union Congress. 


Strike in the London Docks 


Another strike, involving more than 
6000 stevedores working in the London Docks, 
started on Monday afternoon. The men con- 
cerned are members of the National Amal- 
gamated Stevedores’ and Dockers’ Union, and 
the stoppage was the result of a dispute with 
members of the Transport and General Workers’ 
Union. It appears that on Saturday last, 
when a firm in Milwall Docks was engaging 
labour, complaints were made by members of 
the Transport and General Workers’ Union that 
two men belonging to the Stevedores’ Union 
had been taken on. Later, these two men were 
told that they were not wanted and they in 
turn reported the incident to their union. The 
refusal of members of the T.G.W.U. to work 
alongside members of the Stevedores’ Union 
led to the latter body taking immediate strike 
action. It has been suggested that attempts 
have been made recently to “‘ coerce ’’ members 
of the Stevedores’ Union to join the T.G.W.U. 
By Wednesday morning the strikers had 
resumed work, it having been stated earlier 
that the two unions had reached a satisfactory 
conclusion. 


Conference on Industrial Safety 


The Royal Society for the Prevention 
of Accidents announces that the Industrial 
Safety Section of this year’s National Safety 
Congress will take the form of a residential 
conference at the Royal Hotel, Scarborough, 
from June 10th to 13th. Speakers at the open- 
ing session will include Lord Llewellin, President 
of the Royal Society for the Prevention of 
Accidents; Mr. G. P. Barnett, H.M. Chief 
Inspector of Factories, and Mr. Ian Mikardo, 
M.P. At subsequent sessions, speakers repre- 
sentative of industry will deal with such subjects 
as the maintenance of chains and lifting tackle, 
the handling of materials, chemical hazards, 
and the training of safety officers. 

Detailed information about the conference 
can be obtained from the Industrial Safety 
Division of the Royal Society for the Prevention 
of Accidents, 131, Sloane Street, London, 8.W.1. 
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French Engineering News 
(From our French Ovrrespondent) 


{n February, 1948, 7321 cars were produced, 
as against 15,200 in 1938, and 790 lorries, 
2470 light lorries, 470 other industrial vehicles, 
as against 7830 in 1938. 

The plan for exports in the motor industry 
in 1947 was fulfilled to the extent of 71 per 
cent, but their value increased in the course 
of the year from 1360 million francs in January 
to 2500 million francs in December. The 
increased cost price proved less of a hindrance 
than had been expected. 


* * * 


Up to the present, German reparations have 
provided France with six complete factories, 
of which only two need to be reconstructed. 
These are the Grosskraft-Werke Mannheim 
No. 4, and the Paraxol Schroebenhausen 
No. 47. The former consists of a complete 
thermal electric plant of 30,000kW, comprising 
a Sulzer boiler equipped for automatic firing 
with pulverised coal, a Brown-Boveri set con- 
sisting of two turbines, a main 30,000kW, 
21,600V generator and an auxiliary 2500kW, 
1000V_ generator, and two 3125kVA and 
150kVA transformers. This plant will be 
installed at Caen, where it will help overcome 
the electricity shortage in Normandy. At 
the moment the Caen -plant only produces 
10,000kW, and the additional 30,000kW capa- 
city will be particularly useful. The plant will 
be in service in 1950. 

The other factory is a chemical plant with a 
production capacity of 180 tons of penta and 
formol. It will be installed at Toulouse and 
is expected to be ready at the beginning of 
1949. Penta is used as a substitute for gly- 
cerine in certain industrial manufactures, 
and although France needs such products 
badly, her financial position would have made 
it impossible to build such an installation 
without German reparations. 

Complete transfers from Germany include a 
group of thermal generating plants for the 
chemical industry, the first comprising three 
Lamont boilers and three turbo-alternators ; 
the second comprising three Parcok boilers 
and three 5760kW turbo-alternators ; and the 
third, two Lamont boilers and three 2500kW 
turbo-alternators. A sulphuric acid plant 
capable of producing 1000 tons a day will 
make possible a considerable increase in French 
production, which is now about 10,000 tons a 
day. A “ Vanadic ”’ acid plant to be re-erected 
in the Alps will enable the existing vanadium 
plant at Plombiéres to be modernised and 
increase its production capacity by 15 tons of 
pure metal annually. This plant will assist 
France to meet her needs for ferrous-vanadium 
for the production of special steels. Finally, 
Germany is supplying France with a testing 
centre for aero-engines, consisting of two test 
benches for 1500 h.p. engines and two double 
benches for 3000 h.p. engines, with all the 
accessories and control apparatus necessary. 
It is estimated that all this equipment, has 
meant an appreciable saving to France in 
dollar expenditure. 

* * * 

Owing to lack of credits, the S.N.C.F. has 
had to stop placing orders for rolling stock, 
which is likely to accentuate the acute shortage. 
Although, by January, 1948, rolling stock had 
risen to 310,800 units, compared with 200,900 
in December, 1944, there is still a deficit of 
almost 35 per cent compared with pre-war 
figures. In addition, traffic has increased con- 
siderably, merchandise by 40 per cent and 
passengers by 20 per cent. Each month 
150,000 wagons and coaches of an average age 
of thirty-four years need to be repaired. 
According to the Monnet Plan, 138,000 trucks 
were due to be constructed in 1947-48, but the 
steel industry is warned that orders are unlikely 
to be placed. This will probably lead to the 
closing of some workshops and delay in the 
electrification of the Paris-Lyons line. More 
serious still is the possibility that, for lack 
of transport, France will be unable to carry 
imported coal, which will lead to the temporary 
reduction in coming months of industrial 
production. 
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Air and Water 


A 20,000-miLx “‘ Sates ” Fricut.—Vickers-Arm- 
strongs, Ltd., has recently initiated a long-dis- 
tance flight to bring its aircraft to the attention of 
potential customers in India and Pakistan. Similar 
flights have already been made to South Africa 
and Australia and New Zealand. The object of 
the present trip, which started from Hurn on 
March 23rd, is to demonstrate the ‘“ Viking ”’ to 
airline operators. 

Fees PayaBLE ror Loap Ling SuRvEYSs.— 
After consultation with the shipping organisations 
concerned, the Minister of Transport has approved 
a new scale of fees payable for load-line surveys 
and certificates, full details of which are contained 
in Statutory Instrument 1948, No. 516. The new 
scale, which came into force on April Ist, increases 
by amounts ranging between 60 per cent and 100 
per cent the standard fees chargeable in respect 
of the issue or renewal of a load line certificate and 
the annual survey which a ship is required to under- 
go during the currency of her load-line certificate. 

INTERNATIONAL CHAMBER OF SHIPPING.—The 
constituent members of the International Shipping 
Conference have agreed to change the name of the 
organisation to the International Chamber of 
Shipping. The alteration has become necessary 
because in some quarters the International Shipping 
Conference was mistakenly associated with the 
shipping conferences which deal with the operation 
and services of liners, whereas, in fact, the Inter- 
national Shipping Conference dealt with technical 
questions and with matters of principle and policy 
affecting shipping generally and was not connected 
in any way with the day-to-day commercial run- 
ning of shipping lines. 

SwepisH Port Trarric.— According to statistics 
published by the Swedish Board of Trade, 16,552,000 
tons of shipping entered Swedish ports during 
1947, as compared with 11,881,000 tons during 
1946, and tonnage leaving Swedish ports increased 
from 12,753,000 tons to 16,932,000 tons. The 
traffic in the three biggest ports, Gothenburg, 
Stockholm and Malmé, increased on an average by 
30 to 35 per cent. Gothenburg headed the list 
with 5,100,000 tons of ships arriving and 5,500,000 
departing. The corresponding figures for Stock- 
holm were 3,651,000, and 3,627,000 tons, respec- 
tively, and for Malmo 3,770,000 and 3,797,000 
tons. It is of interest to note that Stockholm, 
Sweden’s second largest port, had a somewhat 
smaller volume of traffic than Malmé during last 
year. 

Sournh Wates Port Facriiiries.—Following a 
tour of inspection of railway installations and 
port facilities in South Wales and Monmouthshire, 
Sir Cyril Hurcomb, chairman of the British Trans- 
port Commission, has stated that in order to 
speed up the discharging of iron ore from ships, 
six 10-ton electric cranes are to be installed at 
East Quay, South Dock, at Newport. These 
facilities, with additional siding accommodation, 
which will also be provided, will enable an addi- 
tional 150,000 tons of iron ore to be discharged 
each year. In addition, two new 6-ton diesel 
electric travelling cranes are to be provided, one 
at Newport Docks and the other at Cardiff Docks, 
to enable repairs to be carried out on vessels afloat. 
Finally, Sir Cyril said that in order to speed up 
the export of coal from South Wales it had been 
decided to double the speed of loading coal into 


4 ~~ by the recommissioning of two hoists, capable 


of handling an extra 600,000 tons per annum. 


Miscellanea 

Matayan Try Prices.—The Ministry of Supply 
has announced certain adjustments in the buying 
and selling prices for Malayan tin metal. The 
buying price for Malayan metal has been increased 
from £500 to £504 per ton, ex smelter (Penang or 
Singapore) and the selling price from £504 to £505 
10s. per ton ex smelter (Penang or Singapore). 
These new prices operate on and from April 7th, 
and any enquiries should be made to the Direc- 
torate of Non-Ferrous Metals, 20, Albert Street, 
Rugby. 

CONTROLLER OF PRropucTIoN, ATomMic ENERGY. 
—The Ministry of Supply states that when Lord 
Portal of Hungerford became Controller of Pro- 
duction, Atomic Energy, in March, 1946, he 
expressed the desire that the appointment should 
be limited to two years, in which time it was ex- 
pected that the production organisation and its 
relation with research, both at the Atomic Energy 
Research Establishment, Harwell, and elsewhere, 
would be established. This expectation has now 
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been fulfilled and at his own request Lord Portal 
has relinquished his duties. The Government, 
while desiring to meet Lord Portal’s wishes and 
agreeing that it is no longer necessary for him to 
devote his whole time to this work, nevertheless, 
considers that his continued control of and super- 
vision of policy in the production organisation 
would be of great value, and has therefore asked him 
to retain these functions for a further year. Lord 
Portal has agreed to this suggestion, and will 
continue to act on a part-time basis, without 
salary, for another year. 

“How Pamwt Hetrs Exports.”—A display, 
“How Paint Helps Exports,” designed to assist 
industrialists in regrooming their products for 
overseas markets, has been on view at the Grand 
Hotel, Birmingham, during this week. It was 
presented by the Paints Division of Imperial 
Chemical Industries, Ltd., the aim being to illus- 
trate how modern finishing techniques can combine 
first class sales appeal and protection with low cost. 
A new thirty-five minute sound film in colour, 
“The Technique of Spray Painting,” was shown 
as part of the display. 

CHemicaL Socrety’s ReszarcH Founp.—The 
Council of the Chemical Society is to award grants 
from the Research Fund in June next, and applica- 
tions, to be made on forms obtainable from the 
general secretary, must be received on or before 
May 10th. Stating that applications from Fellows 
will receive prior consideration, the Society draws 
attention to the fact that the income arising from 
the donation of the Worshipful Company of Gold- 
smiths is principally devoted to the encouragement 
of research in inorganic and metallurgical chemistry, 
and that the income from the Perkin Memorial 
Fund is to be applied to investigations relating to 
problems connected with the coal tar and allied 
industries. 

MEOHANISATION OF Rice Propuctrion.—The 
Colonial Office is at present examining proposals 
for intensifying experimental work related to the 
mechanisation of rice production in Far Eastern 
territories. It is stated that various types of 
tractors and implements are being tried out to 
deal with rice cultivation problems in territories 
in South East Asia, which is the source of about 
90 per cent of the world’s rice crop. At present, 
rice is cultivated mechanically on a reasonably 
large scale only in British Guiana, and it appears 
that mechanisation generally will not be econo- 
mically successful until it can be satisfactorily 
applied to the operations of ground preparation, 
sowing and harvesting. 

Norrs or ScortanpD Hypro-ELectric Boarp. 
—The Secretary of State for Scotland and the Mini- 
ster of Fuel and Power have appointed Lord Pro- 
vost Powrie of Dundee and Mr. J. M. Erskine, 
general manager of the Commercial Bank of Scot- 
land, to be additional members of the North of 
Scotland Hydro-Electric Board. Under the Elec- 
tricity Act, 1947, the Board has become, from 
April lst, solely responsible for the generation and 
distribution of electricity in the North of Scotland 
District, which is enlarged to include the city of 
Dundee, the county of Kinross and the parts of 
the counties of Angus and Perth now outside it. 
In view of its increased duties and responsibilities 
the membership of the Board has been increased 
under the Act of 1947 from five members to not 
more than nine members. 


Toe Sm Wut J. Larxe Mepau.—Competi- 
tion for the award in 1948 of the Bronze Medal 
endowed by Sir William J. Larke, is invited by the 
Institute of Welding. The Council has decided 
in the competition for the current year to award 
a first prize of £50 to the winner of the medal and 
other prizes to a total value of £50 to be allocated 
at the discretion of the examiners. The competition 
is open to Members, Associate Members, Companion 
Members, Graduates, Associates and Student 
Members of the Institute of Welding. Candidates 
have to submit an original unpublished paper on 
one or more of the following subjects: gas welding, 
arc welding or resistance welding, dealing with 
practical applications embodying specific details 
of welded work; welding technique, gas or arc 
welding; and design of welding equipment, gas, 
arc or resistance welding. The name of the author 
should not appear on the paper, which should bear 
a motto, and every candidate should send with his 
paper a sealed envelope bearing on the outside the 
motto of the paper and containing a declaration 
signed by the candidate. No paper will be con- 
sidered which contains any advertising matter or 
commercial propaganda, and entries for the com- 
petition should reach the Secretary, the Institute 
of Welding, 2, Buckingham Palace Gardens, London, 
8.W.1, by October 1, 1948. 
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Forthcoming Engagements 


Secretaries of I: 

having notices of 

requested to to note that, in order to make sure 0 

the infor should reach 

before, the morning of the —— of the preceding 
the meetings. In all cases the TIME and PLACE at which 

the meeting is to be held should be clearly stated. 


Association of Supervising Electrical Engineers 
To-day, April 9th.—BRIsTOL Brancze: Royal Hotel, 
College Green, Bristol. “‘ Electrical Accidents and 
their Causes,”” H. G. Frampton. 7.30 p.m. 
Saturday, April 10th.—Sr. AtBans Branou: Peaken 
Hotel, London Road, St. Albans. “ Power Factor 
Correction,” W. 8. Gearing. 3 p.m. 
Tuesday, April 13th.—S.W. Lonpon Branox : Compton 
Hall, Wimbledon. ‘ Resistance Welding,” H. E. J. 





Butler. 8.15 p.m. 

Wednesday, April 14th.—BraprorD Branco: Midland 
Hotel, Bradford. “* Metallurgical Post Mortems,”’ 
L. McMahon. 7.30 p.m. 

Chemical Society 

Tuesday, April 20th—The University, Edgbaston, 
Birmingham. ‘Electron Transfer Reactions,” 
M. G. Evans. 4.30 p.m. 

Illuminating Engineering Society 

To-day, April 9th—BtrmmMincHaM CENTRE: Imperial 

Hotel, Temple Street, Birmingham * Mine 


Lighting,” F. Widnall. 6 p.m. 
Institute of British Foundrymen 
To-day, April 9th.— MIDDLESBROUGH BraNcuH : Visit to 
works of Head, Wrightson and Co., Ltd. 7 p.m. 
Saturday, April 10th.—NeEwcasTLE BrancH: Neville 
Hall, Westgate Road, Newcastle-upon-Tyne. Annual 
meral meeting. 6 p.m.—W. Ripine or Yorks. 


RANCH : Technical” ay Bradford. Prize 
winning a in the 8S. W. Wise Memorial Competi- 
tion. 6.30 

Monday, Apri ‘iad, —Suneaeec Branco: Royal 


Victoria Hotel, Sheffield. ‘‘ The Choice of Metals 
for Use as Castings,” E. Wilson. 7.30p.m. ~ 
Institute of Industrial Administration 
Wednesday, April 14th.—Grand Hotel, Birmingham. 

“The National Production Advisory Organisation,” 
W. H. Stokes. 6 p.m. 
Institute of Marine Engineers 
Tuesday, April 13th.—85/88, The Minories, E.C.3. ‘* The 
Radiography of Welds,” R. F. Bishop. 5.30 p.m. 
Institute of Navigation 
Friday, April 16th.—Royal Geographical Society, 1, 
Kensington Gore, 8.W.7. “The Future of the 
Magnetic Compass,” W. E. May. 5.30 p.m. 
Institute of Petroleum 
Wednesday, April 14th.—26, Portland Place, W.1. 
“An Account of Some Solid-State Properties of 
Petroleum Waxes in Terms of their Composition,” 
8. T. Minchin. 5.30 p.m. 


Institute of Road Transport Engineers 

Monday, April 12th.—Scorrisn CENTRE: Institution of 
Engineers and Shipbuilders, 39, Elmbank Crescent, 
Glasgow, C.2. Short papers. 7.30 p.m. 

Institute of Transport 

To-day, April 9th.—NoRTHERN Section: Royal Turk’s 
Head Hotel, Newcastle. Annual —- meeting. 
7 p.m. —WESsTERN SECTION : ictoria Rooms, 
Bristol. Annual dinner and visit of President. 
7 p.m. 

Monday, April 12th.—Institution of Electrical Engineers, 
Savoy Place, Victoria Embankment, W.C.2. 
“The Future of British Ports and Canals,” W. A. 
Flere. 5.30 p.m. 


Institute of Welding 
Friday, April 16th.—Manson House, Portland Place, 
W.1. Annual general meeting. 7.30 p.m. 
Wednesday, April 14th.—W. or ScoTtLanp Branox: 39, 
Elmbank Crescent, Glasgow, C.2. Annual general 
meeting. “ Examples ot Welded Fabrications for 
Machinery Components,” J. M. Baxter and H. 8. 
Maecmurchy. 6.45 p.m. 


Institution of Civil Engineers 


Tuesday, April 13th.—Great George Street. S.W.1. 
“* Shuttering,” C. Parry. 5.30 p.m. 
Friday, April 16th.—Yorxsuire AssociaTION: Royal 


Victoria Station Hotel, Sheffield. Annual dinner. 
7 p.m. 

: Institution of Electrical Engineers 

Saturday, April 10th—NortH Mipi~anp STUDENTS’ 
Section : Visit to the Pool Paper Mills of B. 8. and 
W. Whiteley, Ltd. 2.30 p.m. 

Tuesday, April 13th.—Rapio Section: Savoy Place, 
Victoria Embankment, W.C.2. Discussion on 
‘* Future Trends in the Design of Receiving Aerials,” 
opened by E. M. Lee. 5.30 p.m. 

Wednesday, April 14th.—TRansMISSION SEcTION : Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ Technical 
and Economic Aspects of the ‘Transmission of Elec- 
trical Energy Over Long Distances,” W. Wanger. 


5.30 p.m. 
Thursday, April 15th.—InsTaLLaTions SEcTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘The Flash 


Tube and its Applications,” J. N. Aldington and 
A. J. Meadowcroft. 5.30 p.m. 

Friday, April 16th.—MzasurEMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘‘ The Elec- 
trical Measurement of Pressure and Strain (with 
ems reference to the a of Cicruit 

reakers),”’ R. W. Wild. 5.30 

Saturday, April 17th.—N. Miptayp ee SECTION : 
City of Leeds Electricity Department, Whitehall 
Road, Leeds, 1. “ The Meow sonata of Domestic 


Electric Apparatus,” G. F. Gibson. 2.30 p.m 
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Institution of Engineering Draughtsmen and Designers 
To-day, April 9th.—Ro: yy Society of Arts, John Adam 
Street, eye “Angular Contact Ball 
Bearings,” Davies. 7 p.m. 
a of Engineers in Charge 
Wednesday, April 14th.—St. Bride Institute, Bride Lane, 
Fleet Street, E.C.4. ‘‘ Heat Insulation Materials,” 
A. Cooper. 6.30 p.m. 
Institution of Locomotive Engineers 
Wednesday, April 14th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, St. James’s _— 8.W.1. 
“Notes on Railway Standards,” T. T. Lambe. 
5.30 p.m. 
Institution of Mechanical Engineers 
— April 9th.—Storey’s Gate, St. James’s Park, 
8.W.1. “ District Heating,” A. Stubbs. 5.30 p.m. 
Friday, April 16th.—Storey’s Gate, St. James’s Park, 
S.W.1. “Locomotive Testing Plant,” H. I. 
Andrews. 5.30 p.m. 

Institution of Mining and Metallurgy 
Thursday, April 15th.—Geological Society, Burli a 
ouse, W.1. Talk by Dr. Frank Dixey, 0. 

Director, Colonial Geological Surveys ; ooh 


Detection, Separation and Microtitration of 

Iridium,” W. B. Pollard, and ‘‘A New Form of 

Thermal Precipitator,” P. H. Kitto. 5 p.m. 
Institution of Production Engineers 


Monday, April 12th.—Hatrrax Section: White Swan 
Hotel, Halifax. ‘‘ Various Aspects of Inspection 
and Production,” B. McMahon. 7 p.m.—LuTon 
anv District Section : Igranic Electric Company, 
Ltd., Elstow Road, Bedford. “ Electrical Control 
Gear for Machine Tools,” R. L. Paice. 7.15 p.m.— 
Dersy Svus-Section: Art School, Green Lane, 


Derby. ‘Practical Approach of Research to 
Industry,” H. W. Hobbs. 6.45 p.m. 

Tuesday, pril 13th—WOLVERHAMPTON GRADUATE 
Section: County Technical College, Wednesbury. 


“* Centreless Grinding,” P. J. M. Whibley. 7.15 p.m. 
Wednesday, April 14th—SHEFFIELD Section: Royal 
Victoria Hotel, Sheffield. ‘Deep Drawing in 
Electro-Plate Industry,” F. Parkinson. 6.30 p.m.— 
WotverHaMPToN SEcTION: Wolverhampton and 
Staffordshire Technical College, Wolverhampton. 
= — Upsetting and Thread Rolling,” T. C. Parker. 


7 

Thur: : “April — oe. Section : Institution 
of Shi; in Scotland, 39, 
Elmbank noel Glasgow, C.2. ‘‘ Machine Tool 
Users’ Difficulties,” R. Taylor. 7.30 p.m.— 
Leicester Section: College of Technology, The 
Newarke, Leicester. ‘‘ Corrosion of Metals,’ W. 
Murray. 7 p.m. 

Institution of the Rubber Industry 

Monday, April 12th.—Mipianp Section: James Watt 
Memorial Institute, Great Charles Street, Birming- 
han. Experimental evening. ‘* Demonstrations 
with Rubber,” arranged by E. F. Powell. 7.15 p.m. 

Institution of Structural Engineers 

Wednesday, April 14th.—LANCASHIRE AND CHESHIRE 
Brancx: College of Technology, Manchester. 
Annual general meeting. 7 p.m. 

Friday, April 16th.—WersTERN COUNTIES BRANCH: 
Merchant Venturers’ Technical College, Bristol. 
Annual business meeting. 7 p.m. 

Institution of Water Engineers 

Wednesday, April 14th.—Institution of Civil Engineers, 
Great George Street, 8.W.1. ‘‘ Day-to-Day Pro- 
blems of Legislation Affecting the Engineer,” 
L. W. F. Millis. 2.30 p.m. 

Junior Institution of Engineers 





To-day, April 9th.—39, Victoria Street, S.W.1. ‘‘ Some 
Notable Arch Bridges of the Past,” R. P. Mears. 
6.30 p.m. 

Tuesday, April 13th.—Grand Hotel, Bristol. ‘‘ The 
Willans Engines,” K. W. Willans. 7.30 p.m. 

Friday, April 16th.—Mtpuianp Section: Grand Hotel, 


Birmingham. Annual dinner. 6.30 p.m. 39, 
Victoria Street, 8.W.1. “The Manufacture of 
Gramophone Records,” H. W. Bowen. 6.30 p.m. 

Newcomen Society 
Wednesday, April 14th.—Science Museum, South Ken- 
S.W.7. ‘“‘ Warehouse Hoists,” T. M. 
“Brake Wheels and Wallowers,” the 
late H. O. Clark and Rex Wailes. 5.30 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 
To-day, April 9th.—Mining Institute, Newcastle-upon- 
io.  * Modern Geared Turbine Installation in 
Cargo Liner ‘ Asia,’”” W. E. Loveridge. 6.15 p.m. 
Royal Aeronautical Society 
Thursday, April 15th.—Institution of Civil Engineers, 
Great George Street, 8.W.1. “The Aerodynamic 
Problems of High-Altitude Design,” W. E. W. 


Petter. 6 p.m. 
Royal Institution of Great Britain 
To-day, April 9th.—21, Albemarle Street, W.1. 


“ Mechanical Properties of Polymers as related 
to their Structure,” Herman F. Mark. 9 p.m. 
Friday, April 16th.—21, Albemarle Street, W.1. “The 
Gas Industry,” E. v. Evans. 9 p.m. 
Sheffield Metallurgical Association 
Tuesday, April 13th.—Royal Victoria Hotel, Sheffield. 
“Thin Films on Metals,” Ulick R. Evans. 6.15 p.m. 
West of Scotland Iron and Steel Institute 
To-day, April 9th.—39, Elmbank Crescent, Glasgow, C.2. 
Annual general meeting. ‘‘A Simple Laboratory 
Test to Determine Data Necessary for Production 
Heat Treatment Process,” J. M. Mowat and J. 
Sloan. 6.45 p.m. 
Women’s Engineering Society 
Tuesday, April 13th.—35, Grosvenor Place, S.W.1. 
“ Structural Engineering,” Miss L. Chitty. 7 p.m. 





April 9, 1948 


Personal and Business 


Mr. R. L. Patce has been appointed a director 
of the Igranic Electric Company, Ltd. 

Mr. Harry Towers has been a 6 gg manig- 
ing director of A. Reyrolle and Co. 

Mr. Keiru Fraser, M.A., A.M.LC.E., has boon 
appointed a director of Dewrance and Co., Ltd 

Bryce Fvet Ingection, Ltd., states that Colo»el 
D. R. Johnson has been appointed sales executive, 

Mr. B. W. H. Youtten has been appoin!od 
public relations officer to the British Road Federa. 
tion. 

Mr. Ben ApaM, M.I.C.E., has resigned his po;i- 
tion as chief engineer of British Steel Houses, 
Ltd. 

Mr. H. Cunntnecuam has been appointed genev.il 
manager of A. J. Riley and Son, Ltd., Batley, 
Yorks. 

Tos. W. Warp, Ltd., announces that it has 
purchased as a going concern the Imperial Works 
of D. G. Hall and Co., Ltd., Coverack Road, New- 
port, Mon. 

Tae Ministry or Crvit AVIATION announces tiie 
appointment of Air Commodore H. G. Brackley 
as chief executive of the British South American 
Airways Corporation. 

Tue Rattway EXeEcuTIvE announces the fol- 
lowing appointments in the London Midland Region: 
Mr. J. Cunningham, district engineer, Bangor, and 
Mr. H. L. Douglas, district engineer, Abergavenny. 

THe British REFRIGERATION ASSOCIATION an- 
nounces that Lord Dudley Gordon has been elected 
President for the forthcoming year. Sir Samuel 
R. Beale, Mr. Kenneth Lightfoot, and Mr. A. M. 
Allan have been elected vice-presidents. 

Mr. H. Ricwarpson, A.M.LE.E., has been 
appointed sales manager of Bull Motors (E. R. and 
F. Turner, Ltd.), Ipswich. Mr. A. L. M. Bainton 
has been appointed assistant sales manager, and 
Mr. R. C. Dawson has succeeded Mr. Richardson 
as the company’s London branch manager. 

Tue Export Promotion DEPARTMENT of the 
Board of Trade has been transferred to Thames 
House North, Millbank, London, 8.W.1 (telephone, 
Victoria 9040 ; telegrams, ‘‘ Advantage, London ”’). 
The Exhibitions Branch of the department remains 
for the time being at 35, Old Queen Street, 8.W.1 
(telephone, Abbey 9040). 

Tae Texas Or. Company, LTD., states that its 
interests in the United Kingdom have been amal- 
gated with those of the marketing organisation 
of Trinidad, Leaseholds, Ltd. The name of the 
company has therefore been changed to Regent 
Oil Company, Ltd., with the head office at 117, 
Park Street, Oxford Street, London, W.1. 

Dr. Oscar Faser informs us that he has taken 
into partnership Mr. 8. Vaughan, M.I.C.E.; Mr. 
K. Montgomery-Smith, M.L.C.E. ; Mr. J. R. 
Kell, A.M.I.Mech.E.; Mr. C. R. Glover, M.I.C.E. 
and Mr. J. G. Faber, A.M.L.C.E. The firm will be 
known as Oscar Faber and Partners and will con- 
tinue at present to operate from 1, Worley Road, 
St. Albans, Herts (telephone, St. Albans 5561), 
and 4, Verulam Building:, Grays Inn, London, 
W.C.1 (telephone, Holborn 2239). 





Reports on German and 
Japanese Industry 


Limited numbers of copies - the reports of Intelligence 
Objecti Sub-C German . and japenes 
Industry listed below can % * obtained from 
Stationery Office at the prices stated. 





No. of Title. Post 
report. . free. 
8. d. 

B.1.08.: 

1210... Chemisch—Physikalische Ver- 
suchs Anstalt der Marine— 
Kiel—Germany. Fuels, Lubri- 
cants and Organisation ... ... 3 8 

1315 German Hard-Paste Poroelain 
and Earthenware Table-Ware 
Industries ... 14 4 

1504 Industrial Applications of ‘Uitra- 
sonics ... 3 8 

1515 German Jewellery Industry 2 2 

1542 Wartime Development in the 
Design of Pumps, Vacuum 
— Compressors, Steam 
Tray tie 

1547 es El of Chalks, 5, Crsrons 
and Pastels in German 4 2 

1550 Sheathing of Cables with “Alu: 
minium eae 2 8 


Technical Information and Documents Unit, German 
Divi-ion, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its disposal @ considerable volume of 
information not in a form suitable for general reproduc- 
tion, is prepared to receive enquiries regarding all 
problems relating to scientific and technical intelligence 
on both German and Japanese industry. 
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The Ewing Medal Award 


THE Institution of Civil Engineers, on the 
recommendation of the President and the 
President of the Royal Society, has awarded 
the James Alfred Ewing Medal for 1947 to 
Professor Sir John D. Cockcroft, F.R.S., for 
“specially meritorious contributions to the 
science of engineering in the field of research.” 
The medal, which is awarded annually, was 
founded in 1936 in memory of Sir Alfred Ewing. 
Sir John Cockcroft succeeded Sir Edward 
Appleton in May, 1939, as Jacksonian Pro- 
fessor of Natural Philosophy in the University 
of Cambridge. During the war he was ap- 
pointed Director of the Air Defence Research 
and Experimental Establishment of the Mini- 
stry of Supply and a member of the Ministry’s 
Advisory Council on Scientific Research and 
Technical Development. Subsequently he 
became Director of the Montreal Laboratory 
of the National Research Council of Canada, 
and of the Canadian Experimental Atomic 
Research Plant, and early in 1946 he was 
appointed Director of the Atomic Energy 
Research and Development Establishment, 
Harwell, Didcot. Sir John’s work in the study 
of nuclear physics is well-known, and he has 
contributed many papers to the “ Proceedings ”’ 
of the Royal Society, the Institution of Elec- 
trical Engineers, and other learned societies. 
In 1946 he delivered the 37th Kelvin Lecture 
to the Institution of Electrical Engineers on 
“The Transmutation of Matter by High 
Energy Particles and Radiators,” and in the 
same year he received the Hopkins Prize from 
the Cambridge Philosophical Society for re- 
searches carried out on the artificial transmu- 
tation of elements. Sir John has been con- 
cerned with most of the major achievements 
of the Cavendish Laboratory during the past 
sixteen years, his advice having been sought 
on the design of much of its special equip- 
ment. He also took a leading part in the con- 
struction of the cyclotron and supervised the 
building of the research laboratory. 


The British Bureau of Non-Ferrous 
Metal Statistics 

Ir is announced by the British Overseas 
Mining Association, the British Non-Ferrous 
Smelters’ Association, and the British Non- 
Ferrous Metals Federation, that The British 
Bureau of Non-Ferrous Metal Statistics has 
been formed jointly by these three organisa- 
tions, with the object of collecting and. pub- 
lishing comprehensive statistics relating to the 
production, consumption and stocks of non- 
ferrous metals in the United Kingdom, and 
the British Commonwealth and Empire. The 
organisation of a work of such wide scope 
has required time and effort, and representa- 
tives of the Bureau have found it necessary to 
visit Australia and Canada to confer with the 
principal non-ferrous interests in those coun- 
tries. The preliminary work is now completed, 
and it is expected that the first number of 
the Bureau’s monthly “ Statistical Bulletin ” 
will appear in July. The bulletins will include 
figures of Empire production, consumption and 
stocks of copper, lead and zinc for the previous 
month. Later, the statistics will be extended 
to cover the other principal non-ferrous metals. 
The Bureau is directed by a Council, the mem- 
bers of which have been appointed by the 
three founder organisations. The British 
Non-Ferrous Metals Federation has under 
agreement made available to the new Bureau 
the existing organisation of its statistics depart- 
ment under Mr. Paul E. Grainger, B.Sc.(Econ.), 
F.8.8., and will also undertake the admini- 
stration of the Bureau. Mr. Noel Ker Lindsay, 
the Director of the Federation, has undertaken 
to act as secretary to the Council. Certain 
statistics, which at present are being compiled 
and published at the request of the British 
Government by the Federation, will in future 
be compiled and pubiished by the Bureau. 
The offices of the Bureau are at 132, Hagley 
Road, Edgbaston, Birmingham, 16, and the 
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telephone number is Edgbaston 3886-7-8. 
The address for telegrams and cables is “‘ Bri- 
nonfer Birmingham.” 


Staggered Working Hours and London 
Transport 


TuE Minister of Transport, Mr. Alfred Barnes, 
made a statement towards the end of last week 
on the first results of the campaign to improve 
travelling conditions in Central London by 
staggering working hours. He recalled that in 
November, 1946, committees representative of 
employers, trades unions, local authorities and 
trade associations had been set up in the four- 
teen traffic zones in the Central London area, 
with a view to dealing with the problem of 
peak-hour congestion. Those committees, the 
Minister said, had now presented a report on 
their work during the last twelve months. The 
target which the committees set themselves 
after consultation with the transport autho- 
rities was the transference of 120,000 people 
from the 5 to 6 p.m. finishing period, with the 
necessary adjustment in starting times, and a 
uniform dispersal in every quarter-hour between 
4.30 and 6.30 p.m. The report showed that by 
the end of last year, 94,000 people had staggered 
their hours of work. Of that number, 50,000 
had been transferred from the 5 to 6 p.m. 
period, and 44,000 had altered their hours 
within those times. Those results, the Minister 
pointed out, represented the achievement of 
approximately 50 per cent of the target, and 
other adjustments covering a further 56,000 
people were being considered. The Minister 
went on to say that, in the light of the report, 
he wished to appeal to those managements 
and staffs which had not yet joined in the 
staggering campaign to give immediate and 
favourable consideration to the proposals 
which had been put to them by the com- 
mittees. The transport operators had done and 
would continue to do all that they could to 
meet the traffic demand, both by bringing into 
service new rolling stock and by rearranging 
services in favour of the more congested routes. 
Nevertheless, the fact remained that no very 
appreciable improvement of passenger trans- 
port services in Central London was possible 
in the near future. 7 


The Radioactive Substances Bill 


THE text of the Radioactive Substances 
Bill, which was introduced in the House of 
Lords on Thursday last week by Lord Hender- 
son, has now been published by the Stationery 
Office. It defines the powers of the Minister 
of Supply with regard to the manufacturing of 
radioactive substances and the control of 
imports and exports of such substances and 
their sale and supply. It also controls the 
use of irradiating apparatus used for thera- 
peutic purposes, and only medical practitioners 
and dentists, or persons working under their 
direction, may use certain apparatus and radio- 
active substances. The supply of such sub- 
stances to the public as medicines and toilet 
preparations is rendered illegal, unless carried 
out in accordance with a medical officer’s 
prescription. The Bill also makes provision 
for safety regulations in connection with pre- 
mises in which radioactive substances are 
made or stored or apparatus used, in order 
to prevent injury being caused by ionising 
radiations, and further makes rules for the 
disposal of radioactive waste products in a 
safe manner, and the prevention of injury 
during the transport of such substances. 
Provision is made for the setting-up of an 
advisory committee, whose duty shall be to 
advise the Minister or Ministry by whom func- 
tions are exercisable under the Radioactive 
Substances Bill. Regulations are set forth 
which will enable the appropriate Minister to 
impose codes similar to the Factories Act, which 
protect employees in hospitals, laboratories 
and industrial establishments, not already 
covered by legislation, where radioactive sub- 


stances or irradiating apparatus are stored, 
manufactured, treated or used. Powers of 
entry and inspection are provided for, and 
penalties for offences against the regulations 
are set forth. The Bill applies not only to 
England and Wales, but to Scotland and to 
Northern Ireland. 


The Development of Inventions 


THE Development of Inventions Bill was 
introduced and read for the first time in the 
House of Lords on Tuesday last. It is a mea- 
sure which provides for the establishment of a 
National Research Development Corporation, 
the function of which will be to secure, where 
the public interest requires, the development 
or exploitation of inventions resulting from 
research by Government and other organisa- 
tions financed by public funds. The Corpora- 
tion will also be empowered to exploit any 
other invention if it appears that such an 
invention is not being sufficiently developed. 
Furthermore, the Corporation may accept, 
acquire and hold rights in inventions, including 
new processes and techniques, and may grant 
or dispose of such rights for consideration or 
otherwise. To provide working capital, the 
Board of Trade is empowered to make advances 
not exceeding £5,000,000 in the first five years 
of the Corporation’s establishment. The Cor- 
poration will also be empowered to borrow 
temporarily up to £250,000. The Bill states 
that the Corporation is to consist of a chairman 
and a managing director appointed by the 
Board of Trade and not less than four or more 
than ten other members. The members of the 
Corporation are to be appointed from persons 
appearing to the Board of Trade to be qualified 
as having experience in matters relating to 
science, technology, industry, finance, admini- 
stration, or the acquisition and disposal of 
rights in inventions. The Board of Trade is 
required, under the terms of the Bill, to lay 
before Parliament a copy of every report of 
the Corporation. 


Ball and Roller Bearing Manufacturers’ 
Association 


In his speech at a dinner given by the Ball 
and Roller Bearing Manufacturers’ Association, 
at the Mayfair Hotel on Tuesday, April 13th, 
to industrial correspondents of the press, Mr. 
F. J. Pascoe, the Chairman of the Associa- 
tion, referred to the work of the five firms 
who were responsible for the production of 
over 90 per cent of anti-friction bearings 
in this country. Immediately before the 
last war, in 1938, Mr. Pascoe said, the 
industry was employing nearly 12,000 people, 
and by the end of 1947, those employees had 
increased to over 18,000. The total number of 
bearings delivered to customers had risen 
from just under 24,000,000 in 1938 to over 
40,000,000 in 1947, and it was expected that 
50,000,000 bearings would be delivered during 
1948. The wide field of manufacture extended 
from 3 tons for a single large bearing down to 
1/10th of an ounce for a single small bearing, and 
it covered a very wide range of types. The 
importation of bearings from other countries 
was only a very small proportion of our produc- 
tion. The importation of 500,000 bearings by the 
British Government recently referred to repre- 
sented only about 1 per cent of the total output 
of this country in numbers of bearings; anda 
very small fraction of 1 per cent measured in 
manhours. Exports at the moment were being 
limited, at the request of the Ministry of Supply, 
to a figure not exceeding 10 per cent of the total 
output. That small proportion was going 
overseas to service British-made products 
which were using our bearings. Mr. Pascoe 
expressed gratitude to the Engineering Indus-. 
tries Division of the Ministry of Supply for the 
very close contact it maintained with the 
manufacturers and the help and assistance it 
had extended, particularly in the supply of 
raw materials. 
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Brown Coalfield 


By W. L. G. MUIR 
No. I1—(Continued from page 346, April 9th) 


TRACK-SHIFTING MACHINE 
HEN the dredgers are rail-mounted the 


tracks are moved by machine to keep 
pace with the advancing faces. It is still an 


operation requiring considerable labour and 


time, especially in the overburden, where the 


sleepers sink into the soft ground. The track- 
shifting machine is illustrated in Fig. 8. 
Essentially it is a span of structural steelwork 
mounted at each end on a bogie. In the 


chain of buckets, which discharge on to a 
belt. The belt is carried out on a boom, the 
length of which is determined by the distance 
from the edge of the dump at which it is safe 
to use tracks. The dumper is rail mounted 
and traverses the dumping face under its own 
power. 

If the dump is high it is frequently desir- 
able to have it in two benches, the lower some 
distance in advance of the higher. A rotating 
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middle are two sets of four rollers each, one 
set on each side of the machine. These can 
be lowered, each to engage a rail of the track, 
two rollers on each side of the web of the rail. 
The rollers are mounted on a member which 
can be moved laterally in relation to the 
rest of the machine. 

The process of track shifting then is to 
engage the rails with the rollers, raise them a 
little and at the same time give the track a 
slight tilt in the direction in which it has to 
be moved, in order to clear the sleeper ends 
from the ground. The rollers are then 
moved laterally in the direction in which the 
track has to be moved, and the machine is 
drawn along by a locomotive. The loco- 
motive and the front bogie of the machine 
are then on the track in its original position, 
the track is moved by the rollers and the rear 
bogie is on the track in its new position. 

The process bends the rails severely, but 
not beyond their elastic limit. The maximum 
lateral movement is 50cm in summer and 
25cm to 30cm in winter, when the rails are 
more brittle from frost. 

One mine has a dredger with its own track- 
shifting gear attached. It was intended that 
the machine should move the track while it 
worked by the same amount as the depth 
of the cut of the buckets on the face, so that 
the boom could work always at the same 
angle. This proved impracticable because 
the track-shifting device could not be 
adjusted finely enough. The track is now 
shifted by running the dredger along idling. 


OVERBURDEN DUMPERS 


In the Rhine field the worked overburden 
is usually taken round the mine by rail and 
tipped into the worked-out part. The cars 
cannot be tipped directly over the edge of the 
‘dump because of the danger of the newly 
tipped ground settling. An overburden 
dumper is used. The cars tip into a ditch 
some distance back from the edge. The 
dumper picks up the spoil from the ditch by a 


dumping machine is made to build up two 
dumps in this way. It dumps towards the 
mine below its own level, and in the other 
direction above its own level. In Fig. 9 is 
illustrated such a machine dumping into the 
mine. It is built in two parts, mounted side 
by side on the same set of tracks. The first 
part carries the buckets which pick up the 
spoil from the ditch. This part cannot rotate 
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of the worked overburden being carried 
round the mine by rail, it is carried out over 
the working coal faces and dumped behind 
them. The bridge carries either a belt con. 
veyor or a cableway. 

Two of these machines are in use in tlic 
Khine field, one a cable bridge and the other 
a conveyor bridge. The cable bridge has a 
bucket of 6 cubic metres capacity (of groun:| 
in place), which picks up the overburden as a 
dragline would. The bucket is run across the 
bridge on cables and dumped. A photograp) 
of this bridge is shown in Fig. 10, with the 
bucket being dumped. The bridge is sup. 
ported on tracks on the overburden and on the 
coal, and has a boom on the mine side sus- 
pended by ropes from the central supportiny 
tower. 

The conveyor bridge, shown in Fig. 11, is 
mounted on three tracks on the coal and is 
not supported at either end. A bucket chain 
rotating dredger works the overburden and 
dumps it on a small feeder belt, which in turn 
feeds on to the belt of the bridge. At the 
discharge end the spoil drops on to a short 
belt conveyor, which can rotate horizontally 
through a complete circle to enable it to 
spread the spoil. 

Details of the two bridges are as follows :- 


Cable Conveyor 


bridge bridge 
Daily capacity, cubic metres... ... 5000... 4000 
Length of bridge, metres : 
Between supports... ... ... ... 150... 120 
TROND kes. wes. 00s, bts: “ses 2D. cave a= 
Total weight, tons ... 780. —«.. 710 


Ground pressure of supports, kilo-\ 3-0* 
grammes per square centimetre ... f 1-5 °"* 
* Coal. 
The ground pressure of the cable bridge is 
too high on the overburden, where the tracks 
sink and cause trouble. The bridges traverse 
the face under their own power. 


1-2-1-5 


¢ Overburden. 


HAULAGE 


Haulage on the coal is either by endless 
chain with small wagons, or by locomotive 
with big wagons. Chain haulage is obsolete 
and need not be described. It can be seen in 
the photograph of Fig. 11. Locomotives are 
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but dumps the spoil on to a short belt con- 
veyor, which runs parallel to, and over, the 
track, and discharges on to another belt in 
the second part of the machine. This belt is 
on a boom which can be raised and lowered 
and rotated in a horizontal plane. 


OVERBURDEN BRIDGES 


The last machine peculiar to the brown 
coal mines is the overburden bridge. Instead 


either electric or “ fireless” steam. On the 
overburden, briquette-fired steam locomo- 
tives and electric locomotives are used. 
Fireless locomotives are designed to avoid 
fire danger on the coal from sparking. They 
have steam containers instead of boilers, 
which are charged once each trip from a 
charging point, usually near the coal unload- 
ing bunker. The greater part of the steam 
container is filled with water. The range of 
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the locomotive is then greater than if it were 
filled entirely with steam. As the steam 
pressure is reduced, the hot water replenishes 
the steam to some extent by its boiling point 
being reduced. The water is kept hot by 
repeated fillings of steam only. 

Details of a three-axle fireless locomotive 
are --— 


Capacity of steam container, cubic metres oe 17-3 
Water content of steam container, cubic metres... 14-3 
Steam content, cubic metres ‘. ven 3-0 
Steam pressure at >a dling p atmospheres co ee 
Steam temperature at 8 point, ~~ ae. 300 
Horsepower .. . 400 
Service weight, tons , o 366 Gah 
Total journeys per charge, kilometres. ~~ +6 


A typical electric locomotive, four-axled, 
has the following specification :— 


Service weight,tons —~ ... 0... 21. sss seo oe 90 
Line voltage ... sp .. 1200 
Motor voltage seal, seeciaen ee 
Power, se J 4x 185 = = 
Service speed, kilometres per hour , 

Maximum speed, kilometres per hour... ... : 50 


A gauge of 900mm both in coal and over- 
burden is standard throughout the field, 
except in two mines which have the normal 
Reichsbahn gauge of 1435mm in the coal 
workings. 

The wagons used for coal haulage are 
saddle-bottomed, side-discharging types, 
usually of 35 cubic metre capacity. The 
wagons used for overburden are air-operated, 
side-tipping wagons of 16 to 25 cubic metres 
capacity. All the wagons are of steel con- 
struction. Trains are equipped with air 
brakes, usually on alternate wagons. 

It has already been mentioned that 
sleepers up to 64m long are in use. Timber 
sleepers are of beech, pine or oak. Oak is 
generally used only on fixed tracks, and not 
on tracks which have to be periodically 
moved. The life of untreated timber sleepers 
has been found to be for beech, two years ; 
for pine, six to seven years, and for oak, 
twelve to fifteen years. 

Treated beech sleepers are still in use after 
eight years. They were fully impregnated 
with tar oil at a pressure of 6 to 8 atmospheres 
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The life of these sleepers is likely to equal 
the life of the mine. In spite of a much 
higher first cost they are appreciably cheaper 
over a long period 


CHOICE OF MACHINES AND EQUIPMENT 


Many of the mines of the field are old and 
do not have the most modern equipment. 
There is no unanimity of opinion among the 
engineers of the field as to what equipment 


369 


wheel dredger is especially useful where sand 
or clay partings occur in the seam, since it 
can work and load the waste separately from 
the coal. 

A dredger built to-day is more likely to 
have track than rail mountings. The advan- 
tages of the track are that it saves the capital 
cost of rails and sleepers, and that the haulage 
track requires much less frequent moving 
since the cars are loaded by belt conveyor. 
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it would be best to install if a new mine were 
opened now. It would depend to a large 
extent, naturally, on the conditions in the 
mine in question. Some of the determining 
factors, however, are discussed below. 

A down-face requires a bucket chain 
dredger. Since it is always desirable to have 
the haulage level on coal, there is, in any 
mine, almost invariably one down-face. 
A rotating dredger working both an up and a 
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after having been subjected to a vacuum ; 
150kg of tar oil per sleeper, or 300kg 
per cubic metre, were used. Sleepers incom- 
pletely impregnated with tar oil or salt were 
found to be liable to break during frost. 

Steel sleepers are used in one mine, and 
their use is likely to become commoner when 
sufficient steel is again available. A copper 
content of 0-3 to 0-5 per cent is given to 
form a protective skin against corrosion. 


down-face would not be used in coal, because 
it is undesirable to have the total production 
dependent on one machine. 

On an up-face, the modern tendency is to 
use a wheel dredger in preference to either a 
bucket chain or scraper machine. There is 
little difference in the capital cost, but the 
working cost of the wheel dredger is lower. 
Replacement costs for wear and tear are 
less, and so is the power consumption. The 


CONVEYOR BRIDGE 


The time lost by track-moving is negligible. 

There is some difference of opinion as to 
whether a bucket chain dredger working ona 
down-face should be on tracks or on rails. 
The view of the majority is that it should be 
on tracks unless it is a very heavy machine. 
Heavy machines require large and cumber- 
some tracks which add to the capital cost 
as compared with a machine of the same 
capacity on rails. The position then is 
that the capital cost of the machine is 
increased by the tracks, but the capital cost 
of the whole installation is reduced by the 
cost of the dredger rails and sleepers. The 
determining factor, then, in deciding at 
what size a machine should be on rails instead 
of tracks is the length of working face, since 
that decides the cost of the dredger track. 
Further, a machine on tracks sways slightly 
in the vertical plane of the boom, and the 
depth of cut of the bucket is erratic. If the 
boom is long the difficulty is accentuated and 
makes rail-mounting desirable. 

In the working of overburden the choice 
first lies between the bridge or the older 
system of dredger, train and dumper. If 
either the overburden or the coal is so thick 
that more than one working level is required 
ia either, then the distance which the bridge 
has to span greatly increases its first cost and 
may prohibit its use. 

The length and mountings of the bridge 
fix the maximum spacing which can be main- 
tained between the coal and overburden 
faces. Any prolonged halt in overburden 
production due to breakdown or winter 
frost may dangerously reduce the reserves 
of uncovered coal. Where train haulage 
is used, the overburden working is inde- 
pendent of the coal, and any desired reserve 
may be maintained. 

The bridge gives its best results where there 
is a regular thickness of overburden and a 
steady ratio of overburden to coal. It has 
to be designed to give the necessary output 
under the maximum ratio of overburden 
to coal, and if the ratio fluctuates appreciably 
the bridge must work sometimes at less than 
its best performance. The overburden 
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tipped by the bridge is close to the coal face, 
and may cause drainage difficulties. 

When a new mine is being opened the 
overburden must be dumped into a neigh- 
bouring mine, or be built up in a tip above 
ground level, until the working of the new 
mine is far enough advanced to make room 
for a tip behind the coal faces. A new mine, 
therefore, must have the capital expenditure 
for locomotive haulage. 

The advantage of the overburden bridge 
is its lower working cost. In the mine using 
the conveyor bridge of Fig. 11 the cost of 
overburden removal is now 26 Pfgs per cubic 
metre, as against 63 Pfgs with the earlier 
train haulage system. The labour required 
is 25 as against 126. 

In the mines of Middle Germany the bridge 
is widely used. In these mines the main 


Taste I.—Dredger Operating Data 


| No.1 | No.2 No. 3 














Length of boom, m... ...| 40 32 14-3 
Capacity of bucket, litres | 700 800 200 
Number of buckets ---| 36 36 } 8 
Number of buckets tipped| 

per minute ..........| 22 2 6| 6 (86 
Total weight of steel in| | 

buckets, tons mane ae 7 24-5 | 6-0 
Annual steel consumption, 

bucket replacement, | 

ee fh as Ee 10-0 0-3 
Total weight of steel in | 

bucket chains ©... ...| 17-2 23-7 — 
Annual steel consumption, ° | 

chain replacement, tons} 3-0 30-0 _ 
Horsepower of bucket; | 

ee ee 750 | 52 
Horsepower of traversing} 


motor ... 


a | 4 X23 | 8 x 16-6 2x 52 
Horsepower of 





rotating dredger ... ‘| _— 28 | 1 x 10 
| 9 
Horsepower of belt con-| 
veyor motors = ~ } 1x 12-5 
| | 1 x 10 
Total power consumption! | | 
‘ per ton output, kWh ...| 0-62 0-65 0-45 
Total weight of dredger,| | 
i 1000 | 250 





item of cost is overburden removal because 
of the high ratio of overburden to coal. The 
low working cost of the bridge then out- 
weighs all its disadvantages. 

The choice between belt conveyor bridge 
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or cable bridge would now favour the belt 
conveyor. It has a higher capacity. The 
cable has the further disadvantage that 
spillage on the coal may render some of it 
unfit for briquetting. A sand content of more 
than 2-5 per cent makes coal unfit for 
briquetting because of excessive wear in the 
briquette presses. 
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In a new mine which elected to have loco- 
motive haulage on its overburden the choice 
would probably now be a wheel dredger on 
an up-face, and a bucket chain on a down- 
face, in preference to a rotating dredger. 
The two lighter dredgers would not greatly 
exceed the one heavy machine in capital cost 
and would permit of more flexibility in 
working. 

Operating data for three dredgers are 
given in Table I. No. 1 is a Krupp bucket 
chain dredger working in coal, No. 2 a 
Buckau rotating bucket chain dredger work- 
ing in overburden, and No. 3 a Liibecker 
wheel dredger working coal or overburden. 

At one mine the worked overburden is 
spread by flushing instead of by dumper. 
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The cars tip directly over the edge of the 
dump and the spoil is washed down into the 
mine by water. A water main runs parallel 
to and behind the tracks, and at intervals of 
10m short pipes branch off at right angles to 
the main, pass under the track and project 
beyond the face of the dump. The flow of 
water is controlled by valves on the branch 
pipes. The water is turned on as required to 
prevent the tipped spoil from accumulating 
against the face of the dump. The amount of 
water required is about 40 per cent of the 
overburden tipped, by volume. The system 
requires a large area of dumping in the mine 
and is most suitable for low dumps. 

Electric locomotives and big wagons would 
be the type of haulage now chosen both for 
coal and overburden. There is a growing 
opinion in favour of Reichsbahn gauge, 
because it enables bigger rolling stock to be 
used and permits loaded cars to run from the 
dredger to any destination without transfer 
of coal. 

Five systems of haulage on the incline from 
the mine to the factory are in use in the 
field. They are endless chain, belt conveyor, 
rack railway, rope haulage, and direct 
haulage by friction locomotive. 

It has already been said that chain haulage 
is obsolete. It will therefore not be de- 
scribed. The belt conveyor is in use at one 
mine and is being installed at a second. The 
coal from the dredgers is tipped into a 
bunker at the bottom of the incline and trans- 
ferred therefrom to the belt. A belt speed of 
2 metres per second is usual. A rack railway is 
used in one mine and will be used at a second 
which is now being developed. The cars are 
taken from the dredger to the bottom of the 
incline by ordinary locomotives, and dumped 
into a bunker at the top of the incline. One 
mine is equipped with rope haulage. It is 
not an endless rope, but runs in balance on 
tw tracks. Each rope is attached to a bogie 
which pushes the train of cars up the incline. 
The haulage drum is similar to that used for 
winding from a vertical shaft. The trains, 
as with the rack railway, are brought to the 
bottom of the incline by locomotive and are 
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dumped at the top into a bunker. Direct 
haulage is used in seven mines. The gradient 
of the incline is sufficiently low to permit the 
mine locomotives to draw the trains from the 
dredger directly to the factory. 

The choice of haulage system on the incline 
depends primarily on the difference in eleva- 
tion between the working level of the mine 
and the factory, and the distance between 
them. The maximum angles at which the 
different types of haulage can be econo- 
mically used are approximately :— 


Belt -. 29 deg. ree cae SY 
Rope... ... 15 deg. we, DS Be 
Rack... ... 6deg. os 22,95 
Direct 1-9deg. ... 1:30 


A factor of importance in the choice of 
method is the cost of 
excavating the cut- 
ting. Tnis may easily 
be the highest single 
item of capital cost in 

» the totaland weighs in 
favour of the shortest 

; haulage way, the belt. 


Table II gives cap- 
ital and working costs 
of one example of 
each kind of inclined 
re ENE haulage, chain except- 
ASSET utes ed. The cost of exca- 
_ R vating the cutting is 

not included, nor is the 

cost of the bunker. 

Each type requires a 
bunker, but its cost varies with conditions 
not associated with the type of haulage. 

The cost of power varies from mine to 
mine, but for purposes of comparison in 

TaBLe IIl.—Comparison of Haulage Costs 








Capital cost, RM 
Direct | Rope | Rack | Belt 








Haulage equipment .../226,000 | 150,000/130,000 | 277,000 


Track and overhead 
lines see see eee /156,000 |120,000 | 72,000; — 























Wagons... ..._ ...|140,500| 72,000} 72,000 — 
Buildings ... ... ...| — — — |194,000 
er ss weaned weet eieu onan 
Working cost, Rpfg per ton 
Direct | Rope | Rack | Belt 
Power... ..: ... «| 0°43 | 0-50 | 0-30 | 0-60 
Maintenance... ...| 0-64 0-75 0-06 0-30 
emer ee 1-00 0-55 1-30 
a ee 2-25 0-91 2-20 





Length of incline, m...| 880 350 400 427 
Difference in eleva- 
tion, top and bottom, 
ES aes 50 32 57 
Gradient of incline ...| 1: 40 1:7)1:12-5)1:7-5 
Tonnage of coal per 24 

hours... ... «++| 14,000 | 19,000 | 20,000 | 13,000 
Year of capital cost...) 1932 1926 1928 | 1937 

















the above table it has been taken at 2-0 
Rpfgs per kWh. The wages of unskilled 
labour are 8 RM per shift. 

Direct haulage has the highest capital 
cost. In this mine conditions required 
that the factory be far from the mine and 
under such conditions direct haulage would 
almost invariably be used. 

Any other system on an equally long incline 
would have at least as high a cost. 

The economic limits of rope haulage, 
both as regards output and the gradient at 
which it can operate, are set by the dead 
load which has to be lifted and the size 
of drum required. The engineers of the mine 
which uses it state that they would not 
again select that type of haulage. : 

The rack railway is shown as having @ 
distinct advantage on both capital and work- 
ing costs. It is the most recent develop- 
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ment in inclined haulage practice. On the 
downward journey the locomotive feeds 
power back into the line. The maintenance 
cost of 0-06 Rpfg per ton is so low as to be 
suspect, but a check has revealed no error. 

It should be said in favour of the belt 
conveyor that opinion among the engineers 
in the field favours it because it can handle 
wider variations in output than the others 
and gives a continuous feed of coal. 

Where belt conveyors are used the bunker 
in the mine may be either of two types. 
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The normal type feeds on to a belt below 
it. A cross-section of this type is shown in 
Fig. 12. The coal is scraped from the shelf 
of the bunker on to the belt by a rotating 
rake mounted on a carriage which pro- 
pels itself on rails along the length of the 
bunker. The second type is the ditch bun- 
ker, which is shown in cross-section in Fig. 
13. The coal is drawn up by a small bucket 
chain dredger and dumped on to a belt. 
The ditch bunker is simpler in construction 
and cheaper in capital cost. 


(To be continued) 
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No. V—(Continued from page 357, April 9th) 


OX Friday, March 19th, the first paper to 
be presented was : 


TEMPORARY HULL REPAIRS TO THE 
TANKER ‘ MARKAY ” 
' By AntHony REID 
SUMMARY 

This 500ft tanker, after sustaining damage to the 
extent of having about 200ft of the forward bottom 
plating and internal structure torn off, by running 
ashore on the Island of Skye, proceeded under her 
own power in winter to Swansea, and, after tempo- 
rary repairs which still left about 125ft missing, 
pm the Atlantic Ocean to the United States of 
America for complete permanent repairs. It is 
considered, therefore, that some details of the 
nature and extent of these temporary repairs might 
be of interest. 

The principal dimensions of the “‘ Markay ”’ are 


Length overall 520ft 
Length, B.P. .. 500ft 
Beam, moulded 68ft 
Depth, moulded 87ft 
Discussion 
Mr. J. Turnbull said that the American 


Bureau was concerned with the certifica- 
tion of the ship for the voyage in the unre- 
paired condition from Scotland to Swansea ; 
at Swansea it had made recommendations 
for temporary repairs, and when those 
repairs were completed it had issued a 
certificate for the voyage to the U.S.A. 
The pictures in the paper did not give a 
good impression of the magnitude of the 
damage; it was tremendously extensive. 
In the paper it was stated that, as the 
damaged part of the ship extended to 
within L/10 forward of amidships, the amount 
of material to be built in as a temporary 
repair to take the place of the missing or 
damaged structure was of some importance, 
and that, based on approximate calculation, 
a proposal was put forward to make the 
total cross-sectional area of the five girders 
not less than 25 per cent of the cross-sectional 
area of material torn off. He did not refute 
that the proposal was approved by both 
classification societies and had proved accept- 
able to the underwriters and other parties 
concerned, but he did not subscribe to the 
statement that 25 per cent of the cross- 
sectional area of the material torn off was 
sufficient, and he asked how the calculations 
could possibly justify a reduction of 75 per 
cent on the rules of the classification societies. 
He suggested that the stresses tabulated in 
the paper were based on a theoretical figure 
which was not supported by practical con- 
siderations, and said that those responsible 
had not adopted 25 per cent replacement 
of the cross-sectional area of material torn 
off ; it looked as though they had put back 
80 per cent in No. 4 tank and about 50 per 
cent in No. 3. That indicated that they did 
not believe the figures in the end. 

Mr. H. Torrance said that one’s first 
reaction, on looking at the pictures in the 


paper, was that a wonderful transformation 
had been effected by a piece of neat work- 
manship ; but immediately afterwards one 
felt disappointed that all the valuable steel 
and excellent workmanship incorporated 
in the work was to be torn out and thrown on 
to the scrap heap after the vessel had crossed 
the Atlantic. He felt that, with just a 
little change in the system of the repair, 
a good deal of that work and material might 
have been saved. 

Mr. R. B. Shepheard said that some of the 
photographs indicated the serious nature 
of the damage done to the ship originally, 
but it was of interest that the material, 
although so very badly damaged, had shown 
no sign of any general brittle structure. 
He had gathered also that when the ship 
went ashore there was no fracture of the 
welds or other structural damage apart from 
the bottom of the ship in contact with the 
rocks. Asking of more information with 
regard to the Atlantic crossing, which was 
said to have been without incident, he asked 
what were the weather conditions, the general 
behaviour of the ship and her speed. With 
the tanks open to the sea, the docking keel 
added and possibly the effect of additional 
resistance due to the open bottom structure, 
her behaviour and performance at sea 
were probably very different from normal. 

Mr. Reid replied shortly to the discussion. 

The next paper was : 


CALCULATIONS ILLUSTRATING THE 
EFFECT OF BOUNDARY LAYER ON 
WAVE RESISTANCE 

By Professor T. H. Havetock, D.Sc., F.R.S. 
SUMMARY 
The main object of the paper is to examine the 
possible effect of the boundary layer in producing 

a virtual modification of the lines of the ship near 

the stern. This is regarded as a deflection of the 

streamlines due to increased displacement thickness 
of the boundary layer in this region. By superposing 

a source distribution to produce this additional de- 

flection, expressions can be obtained for the modified 

wave resistance. No attempt is made to attack 
the problem directly for actual ship forms. Instead, 
an indirect method is taken of considering some 
ideal simple forms and assuming small modifica- 
tions of the lines near the stern such as might 
reasonably be ascribed to boundary layer effects. 

It is shown that such variations suffice to eliminate 

the humps and hollows on resistance curves at 

low speeds while making relatively much less 
difference at high speeds, a result which would 
improve the general comparison between calculated 
and measured wave resistances. The paper also 
includes some remarks on experiments with plank- 
like forms which are not wholly submerged, and 
an attempt is made to assess numerically the 
wave-making resistance in such experiments on 
skin friction. 
Discussion 

Mr. W. C. 8S. Wigley said that an appalling 
amount of work was involved in the numerical 
calculations to produce the results shown 
in the paper, especially the calculations for 









371 


the model with finite draught. It was 
work that needed to be done, because we 
knew very little about the effective change 
in the wave resistance made by the effects 
of viscosity and the boundary layer effects. 
It was interesting to note how small a correc- 
tion applied at the extreme stern would cause 
cancellation of the extreme oscillation in 
the calculated wave resistance curves at 
low speed. It was the main conclusion to 
be drawn from the paper, and it was very 
interesting to know. 

Dr. S. Livingston Smith said the paper 
was interesting and important, expert mathe- 
matical analysis having provided some 
exceedingly practical results. The large 
oscillations computed in resistance curves 
by mathematical methods had not been 
confirmed experimentally, as the author had 
said. While we knew that viscosity was 
probably the cause of damping out the 
pronounced oscillations, it was comforting 
that Professor Havelock had been able to 
show mathematically how the effect could 
be accounted for. It was due to boundary 
layer effects on wave resistance. As to the 
possibility of correcting skin friction plank 
tests for the effect of wave-making, the 
author had described his results as no more 
than rough approximations. Dr. Livingston 
Smith asked if those calculations could: be 
refined, without undue labour, for a par- 
ticular plant and thus made to ‘serve a 
directly practical purpose. For example, 
the author had assumed that the wave 
resistance was proportional to the square 
of the beam, whereas tests with merchant 
forms had tended to show that the variation 
was less marked. That would have a marked 
effect on the proportion of wave-making 
resistance to frictional resistance. Although 
it was generally assumed that skin friction 
and wave-making were independent, the 
assumption was worthy of close investiga- 
tion. The British Shipbuilding Research 
Association was arranging for tests to be 
made towards the elucidation of that 
problem. A reflex or double model was to 
be tested in the largest wind tunnel at the 
N.P.L. Resistance or drag would be recorded, 
pressures would be measured on the surface 
of the hull, and transition lines would be 
determined. Further tests in water with 
a similar single model would show the effect 
of free surface and provide a useful check 
on those fundamental assumptions which 
had been made from the first inception of 
model tank tests. The comparatively new 
aeronautical technique of obtaining drag 
or resistance measurements by pitot traverses 
behind the hulls would also be employed. 

Mr. Shearer asked whether the improved 
agreement which the author had shown 
between measured and calculated curves 
of resistance necessarily implied that the 
wave motion was more correctly represented. 

Professor Havelock indicated that he 
would reply in writing. 

At the afternoon session on Friday, March 
19th the first paper to be read was : 


SMALL MODEL EXPERIMENTS AND 
VISCOSITY EFFECTS 


By R. T. Suretts, B.Sc. 


SUMMARY 
The application by Mr. W. C. S. Wigley of 
viscosity corrections to wave resistances and pro- 
files for models of the order of 16ft in length raises 
a question which this paper attempts to answer, 
— whether there is a scale effect. 

This could most satisfactorily be answered by 
using very large models, e.g., four times the linear 
scale. Such tests being impracticable, the writer 
has repeated on the 4ft scale a few selected experi- 
ments. Those described consist of: (a) measure- 
ment of the resistances of an unsymmetrical 
model with full and fine end leading (and hence the 
© difference when the direction of motion is 
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reversed), and (b) plotting of the wave profile of a 
simple symmetrical 4ft model by photography. 

The apparatus and special technique required 
for the measurement of the small resistances and 
low speeds, together with the means used to secure 
turbulency at low Reynolds numbers, are fully 
described. 

The reversal tests show that the © difference 
becomes nil at substantially the same relative 
speed as that found for the 16ft model, and the 
profile tests agree closely with the 16ft results. 

These experiments indicate that the viscosity 
effect on the wave formation is nearly independent 
of scale—a matter of considerable practical 
importance. 


DIscussiIoNn 


Dr. G. S. Baker, in a written contribution, 
referring to the author’s reference to viscosity 
damping the bow wave, asked how that 
happened, or whether the author had meant 
surface tension. In that connection he said 
that some observations by Kent, which 
had never been published, suggested that 
under certain conditions surface tension 
did affect the bow wave. It was interesting 
to use a small model and to break up the 
surface by small ripples to break the surface 
tension. 

Mr. H. Lackenby said that Mr. Shiells 
had used a speed corresponding to a given 
towing force applied by a loaded line and a 
wheel. In calculating the resistance of the 
model from the driving weights a constant 
deduction for mechanical friction had been 
used throughout, and Mr. Lackenby asked 
whether investigations had been made to 
determine whether friction had any tendency 
to vary with loading. He mentioned the 
matter particularly in view of the relatively 
high value of mechanical friction compared 
with the measured resistance. 

Mr. Sbiells, replying to Dr. Baker’s 
question as to what was meant by viscosity 
damping the bow wave, said that presumably 
the effect of viscosity would be to cause 
a diminution of the amplitude as the bow 
wave travelled backwards, so that the 
amplitude would not be so great for purposes 
of interference at the stern. Replying to 
Mr. Lackenby, he said the increase of 
friction with load was a matter about which 
he had been worried, and he had plans for a 
future model where the wheel and the 
weights would give constant friction. He felt 
quite certain that there was a slight increase 
of friction with load. 

The final paper, was : 


AN EXAMINATION OF THE PRESSURE 
DISTRIBUTION OVER A MODEL HULL 
By Joun McCattum 
SuMMARY 


The paper describes tests carried out on a ship 
model in a wind tunnel with the primary object 
of investigating the pressures acting on the model 
hull at a given wind speed and plotting these on the 
body plan. An attempt has also been made to 
estimate the form—or pressure—resistance and 
frictional resistance of a similar full-scale vessel 
in water. 


DISCUSSION 


Mr. K. L. J. Rydill commented that it 
was difficult to judge the reliability of the 
quoted pressure resistance of 0-005 Ib with- 
out knowledge of the limits of accuracy 
of the pressure measurements and of the 
integration, as any error was likely to be 
magnified by the fact that the pressure 
resistance was obtained from the difference 
of the positive and negative longitudinal 
components on normal pressure. In view 
of the extremely small value of the calculated 
pressure resistance, it could be argued that 
the experiments showed that resistance to 
be negligible in the fine model tested. He 
suggested that the author had been rather 
too ambitious in the application of his 
results, which were not really sufficient 
to justify an examination of the full-size 
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performance. The usefulness of the paper 
would have been increased had the author 
used one of Wigley’s mathematical models 
for which both theoretical and tank results 
were available, and had measured the total 
as well as the pressure resistance. That 
would have permitted a number of interesting 
and valuable comparisons. 

Mr. T. Jaroszynski regretted that limited 
facilities had prevented Mr. McCallum from 
using a double-inverted model. If it could 
have been possible to measure the total 
resistance of such a model in a wind tunnel 
the method of calculating form resistance 
developed by the author could have been 
given an acid test, and no objection could 
be raised that the flow pattern around the 
air and water model might not be similar. 
It was emphasised that the primary object 
of the test was to obtain a plot of pressure 
distribution over the ship’s model, and that 
object had been admirably achieved. It 
was interesting that the average increase 
of velocity of flow around the hull compared 
favourably with the figures obtained experi- 
mentally by Dr. Baker (I.N.A., 1913) and 
theoretically by Professor Havelock (I.N.A., 
1920). The method used for obtaining the 
pressure resistance of the model from the 
readings seemed perfectly logical, though 
it involved a great amount of arithmetical 
work. 

Difficulties arose when the model results 
were to be extended to the full-size ship. 
He disagreed with the author that free 
surface effect which was absent in the wind 
tunnel work could be disregarded in surface 
ships. Secondly, the author’s extrapolation 
of model results by means of an imaginary 
water model did not seem to be fully 
warranted, as we had already agreed that 
the pressure resistance should be somehow 
related to Reynold’s number, although one 
appreciated that only Froude’s law enabled 
the author to compare his with the tank 
results. It was, therefore, not surprising, 
as the author had stated, that the pressure 
resistance might be overestimated, and 
perhaps it was too early to make too con- 
clusive predictions before we knew more 
about the laws of mechanics of viscous fluids 
and the effect of boundary layer differences 
on the pressure field of the model and the 
full-size ship. 

There was great scope for research in 
that field. Work ina wind tunnel had serious 
limitations, as, among other things, wave 
effect could not be studied and it could not 
be disregarded in surface ships. The circulat- 
ing water channel was particularly suited 
to that type of work, but, unfortunately, 
there was no such installation in this country. 
The problem of ship hull roughness was a 
very thorny one and no really satisfactory 
solution had yet been reached. One felt 
that, in view of the complexity of the whole 
problem, the author’s approach might be 
too simplified. We were not sure just how 
far tank results applied to full-size ships, 
and in attempting to estimate the roughness 
coefficient of the hull we should rather look 
to the full-size ship and not to the model 
or specimen. 

Mr. McCallum intimated that he would 
reply to the discussion in writing. 


Se 


The George Stephenson 
Cottage, Wylam 
Tue North-East Coast Institution of Engi- 
neers and Shipbuilders decided, early this year, 
to acquire the cottage at Wylam in which 
George Stephenson was born in 1781. The 
Institution’s intention is to present the cottage 
to the National Trust for permanent preserva- 
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tion as a memorial, and the National Trust has 
already promised its co-operation. 

An appeal for funds to carry out this object 
is being circulated to members of the Institution 
by the President, Mr. H. B. Robin Rowell, 
who says that it is unnecessary to dilate on the 
immense contribution to social and industrial 
progress made by George Stephenson.  [t 
would be hard to find, he claims, a greater 
north countryman, and, as witnessed by the 
cottage at Wylam, none such came fro: 
humbler origin. 

It is estimated that £1200 will be needed in 
order to purchase the cottage and its freehold 
site, to effect necessary repairs, and to hand 
over a sum to the National Trust for upkeep, 
It is proposed that the cottage shall be brought 
up to the housing standard of the local authority 
and that it shall continue to be occupied, 
although no change in its familiar and historic 
appearance is involved. Donations will be 
welcomed and should be sent to the North-East 
Coast Institution of Engineers and Shipbuilders 
(Stephenson Cottage A/c), Bolbec Hall, New- 
castle-upon-Tyne, 1. 





Institution of Mechanical 
Engineers’ Summer Meeting 


THE Institution of Mechanical Engineers 
is now completing arrangements for a summer 
meeting to be held in Glasgow on Tuesday, 
Wednesday and Thursday, June 15th, 16th and 
17th. The meeting will open on the Tuesday 
morning at the Royal Technical College, when 
the members and their ladies will be officially 
welcomed by the Lord Provost of Glasgow, Sir 
Hector MeNeill. The reading and discussion 
of a paper will follow, and a visit to the 
University and Art Gallery is to be arranged 
for the ladies. On Tuesday afternoon, alterna- 
tive visits to works in Glasgow and the neigh- 
bourhood will be made, and in the evening 
there is to be a reception by the Lord Provost, 
magistrates and City of Glasgow in the City 
Chambers. 

For the Wednesday, alternative whole-day 
works visits are being arranged or a morning 
meeting of the Automobile Division in the 
Royal Technical College for the presentation 
of a paper by Mr. H. W. Fulton on “ Design 
Desiderata for Export Vehicles,” followed by 
afternoon visits to works associated with the 
automobile industry. An Institution dinner 
or a supper-dance will be held in the evening. 

The programme for Thursday includes four 
alternative whole-day visits, either to Kil- 
marnock, where several engineering and other 
works may be inspected; to Greenock ship- 
yards and works ; to the Trossachs with a trip 
on Loch Katrine ; or to the Three Lochs. The 
Scottish Branch Committee of the Institution 
is inviting members and ladies to a conversa- 
zione at the Royal Technical College on the 
Thursday evening. 


ee 


R.Azg.S. Awarps.—The Royal Aeronautical 
Society announces the following awards :—Society’s 
Gold Medal, to Professor Sir Bennett Melvill Jones, 
F.R.S., F.R.Ae.S., for his outstanding work in 
aerodynamics ; Society’s Silver Medal, to Mr. I. I. 
Sikorsky, for his work on the development of the 
helicopter ; Society’s Bronze Medal, to Miss F. B. 
Bradfield, F.R.Ae.S., for her work on aeronautical 
research ; Simms Gold Medal, to Sir William T. 
Griffith, D.Se., F.R.1.C., for his paper “ The Pro- 
blem of High-Temperature Alloys for Gas Tur- 
bines ’’; George Taylor (of Australia) Gold Medal, 
to Dr. J. W. Drinkwater, B.Se., Wh.Sc., and Mr. 
W. G. Glendinning, B.A., A.F.R.Ae.S., for their 
paper on “ The Risk of Fire and Fire Prevention 
Methods”’; Edward Busk Memorial Prize, to 
Air Marshal, the Hon. Sir Ralph Cochrane, C.B., 
A.F.C., for his paper on ‘‘ The Development of Air 
Transport During the War”; ‘“ R38” Memorial 
Prize, to Mr. W. M. Widgery, F.R.Ae.S., for his 
paper on “ Pressurisation of Aircraft”; and 
Branch Prizes, to Mr. A. N. Clifton, F.R.Ae.S., for 
his paper on ‘“ Naval Aircraft,” read before the 
Southampton Branch, and Mr. J. A. Kirk, for his 
paper on ‘“ Wind Tunnels,” read before the Belfast 
Branch. 
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The Physical Society’s Exhibition 


No. Il—(Continued from page 352, April 9th) 


N the following article we continue our 
description of some of the exhibits at the 
Physical Society’s Exhibition. 


MUIRHEAD AND Co., Lip. 


A portable acoustic strain gauge exhibited 
by Muirhead and Co., Ltd., Beckenham, 
Kent, is the commercial development of a 
design due to the Building Research Station, 
Department of Scientific and Industrial 
Research. Strain is measured in terms of the 
change in frequency of a vibrating wire, 
housed in a test gaug2, which is compared 
with a similarly vibrating wire in a reference 
or measuring gauge. 

When in use, the test gauge is clamped 
to the structure under test, and strain in the 
specimen is transmitted to the wire by means 
of two hardened steel knife edges between 
which the test wire is stretched, producing 
a variation ip the natura] frequency of the 
wire. This is matched against the frequency 
provided by the reference gauge, readings 
being given on a graduated micrometer 
tensioning device. Initial tension on the 
wire of the test gauge is provided by a spring 
and may be varied by means of a tensioning 
screw. A tensioning screw is also fitted in 
the opposite end of the case, which allows 
the sliding carriage together with its knife 
edge to be adjusted to the desired position 
relative to the fixed knife edge. 

A calibration curve enables the strain 
to be determined from the difference between 
the initial and final dial readings of the 
reference gauge. Vibration of the wires is 
maintained electromagnetically and balance 
to zero may be detected by means of head- 
phones, or by a meter on the panel of the 
amplifier unit. a 

Electrically, the reference gauge is similar 
to the test gauge and makes use of a similar 
maintaining amplifier. It differs mechanic- 
ally in that no knife edges are provided and 
tension is applied by means of a spring con- 
trolled by a micrometer head rotated by a 
large knurled nut projecting through the 
end of the gauge. The output frequency 
from this gauge can thus be matched against 














Set x Set y 
( Xx ( y 
YY \y 
7 
- a 
Supply | 
Vy 
Output Vs.x. y. as a 
Voltage 
“Tre ENGINEER & 


FiG. 7—MULTIPLICATION, 
** IPOTS "’—MUIRH 


UsING Two 
EAD 

that of the test gauge by adjusting this 
nut so that the strain indicated by the 
change in frequency of the test gauge can 
be calibrated in terms of the’ micrometer 
head reading. 

The equipment embodies an electronic 
unit which includes the necessary main- 
taining amplifiers, mixing circuit and zero 
beat indicating meter. This is housed in a 
hard wood case which also contains the test 
and reference gauge, h.t. and 1.t. batteries, a 


pair of headphones and all necessary leads. 
The sensitivity of the gauge is such that 
strains of the order of 1x10-* may be 
measured, and the instrument is charac- 
terised by high stability, freedom from drift 
and ease of operation and calibration. Its 
construction makes the equipment par- 
ticularly suitable for use in measurements 
on steel or masonry structures in exposed 
situations. 

Another interesting exhibit was the induc- 
tive potentiometer known as the “Ipot.” 
This instrument was developed during the 
war for application to computing devices 
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for fire control and associated purposes, and 
it is now available commercially. 

The Ipot consists essentially of a 
mumetal or permalloy ring, upon which 
is wound an accurately spaced toroidal 
winding. To ensure accurate spacing, the 
winding is located in slots cut } deg. 
apart in a former. The winding is of 
copper and is bared on a suitable track. 
A carbon roller mounted on a castor bears 
on the track, making contact with successive 
wires. The complete unit is housed in an 
octagonal case measuring 6}in square with 
an overall length of 32in. 

In the linear Ipot the voltage on the 
contact is a linear function of the angle 
turned by the contact arm from the start 
of the winding, the whole of which occupies 
an arc of 340 deg. A second contact bearing 
on a separate track covers an arc of 60 deg. 
from the stert of the winding and can be 
used for scale adjustment as described below. 
If the contact voltage is required to be a 
non-linear function of the angle, turns can 
be omitted, or a specially spaced former can 
be incorporated, to effect the required grad- 
ing. A ratio of slope from the linear voltage 
to about one-quarter of the linear voltage 
is readily obtainable in this way. 

The Ipot is intended to be used for elec- 
trical computation generally. A pair of 
linear Ipots can be used for straightforward 
multiplication as shown in Fig. 7, with the 
supply voltage applied to the whole of the 
winding on ‘which the z function is 
set. The output voltage proportional to z 
is then used to energise the y Ipot, whose con- 
tact arm is set to the function y. The voltage 
output of the second unit is then zxy, 
and the inaccuracy of this product is, in 
general, 0-1 per cent of the maximum value 
of the product. Similarly, division can be 
carried out using two Ipots connected 
as in Fig. 8. In this arrangement the step-up 
ratio between the two units should not exceed 
6:1, otherwise the first unit may become 
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overloaded and lose precision. Reciprocals 
can be computed simply by using a single 
Ipot. 

Normally, with the supply voltage con- 
nected to the whole winding, the volts per 
turn is fixed by the dimensions of the wind- 
ing. If, however, the supply voltage is 
connected between the second contact and 
one end of the winding, then the volts 
per turn can be altered within the limits 
of movement of the second contact, thus 
giving control over the scale. 

In operating conditions which would make 
a moving contact undesirable, the Linvar 
(linear variometer) as exhibited on the same 
stand replaces the Ipot satisfactorily. The 
Linvar is built into a 2in or 3in magslip 
frame and gives a voltage output which is 
a linear function of the angular position 
over a range of +70 deg. Since an air 
gap is involved in the magnetic circuit 
the magnetising current of this instrument is 
necessarily much greater than that of the 
Ipot. It is limited, therefore, to sources 
of current of relatively low impedance. 
For example, it cannot, without the help 
of an amplifier, be used to evaluate a 
product. 


Foster INSTRUMENT CoMPANy, LTD. 


Most temperature control instruments pro- 
duce a temperature cycle of definite fre- 
quency and amplitude in the region of the 
controlling thermocouple. The amplitude 
is governed by several factors, including the 
inevitable time lag between tne source of 
heat input and the response of the control- 
ling thermocouple, the ratio between the 
heat input and furnace demands, thermal 
capacity and transfer lags. These influences 
combine to produce a characteristic hunting 
cycle at any particular control temperature. 

To reduce the amplitude of the hunting 
cycle to a negligible value the Foster Instru- 
ment Company, Ltd., Letchworth, Herts, 
has developed a hunting cycle suppressor 
for use in conjunction with automatic tem- 
perature controllers. For demonstration 
purposes a continuous strip}chart recorder 


x 





FiG. 9-TEMPERATURE HUNTING CYCLE 
SUPPRESSOR—FOSTER 


is arranged to record furnace temperature 
with and without the hunting cycle suppres- 
sor in operation. 

The suppressor is illustrated in Fig. 9. 
An auxiliary thermocouple, wired in series 
with the control thermocouple, is indirectly 
heated by an element in the control unit. 
This element is energised from the auto- 
matic controller whenever the heat input 
to the furnace is switched on. As the e.m.f. 
generated by the auxiliary thermocouple 
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is added to that of the control thermocouple, 
the temperature indicated by the control 
instrument is somewhat higher than the 
actual temperature of the control thermo- 
couple. On reaching the control setting 
the switch will open, cutting off the heat 
input to the furnace and to the auxiliary 
heater. Due to its small thermal inertia, 
the auxiliary couple will cool very rapidly 
and the resulting fall in e.m.f. will cause a 
drop in the instrument pointer reading. 
Thereupon the furnace and the auxiliary 
heater are switched on again, repeating the 
eycle. 


NALDER BROTHERS AND THOMPSON, LTD. 


An interesting exhibit shown by Nalder 
Brothers and Thompson, Ltd., Dalston 
Lane Works, London, E.8, was the “‘ Vector- 
meter,” which is a new measuring instru- 
ment giving simultaneous indications of 
megawatts, megavars, power factor and 
current on a common dial (Fig. 10). Essen- 
tially the vectormeter comprises a combina- 
tion of two elements—a wattmeter and a 
reactive VA meter—each having a straight- 
line pointer. These pointers intersect at 
tight angles and each pointer moves parallel 


~~ 





FiG. 10—-VECTORMETER—NALDER 


to itself so as to indicate megawatts along 
the vertical scale, and megavars along the 
horizontal scale. Centre zero measuring 
elements are ‘used and the instrument 
accordingly indicates whether the power 
and reactive power represent imports or 
exports 

A series of concentric circles on the dial 
represents a scale of current, so that the 
current in amperes is given by the radius 

Portable Test Set Ranges 











DC. AC. Resistance, 
ohms 
Amperes | Volts | Amperes | Volts 
0-0025 | 10 0- 0025 50 0-20,000 
0-01 50 0-01 100 — 
0-1 | 100 0-1 250 — 
1-0 250 1-0 500 == 
5-0 500 —_— _— —_ 











of the circle, on the circumference of which 
the two pointers intersect. At the same time, 
the radial line passing through the intersec- 
tion of the pointers gives the power factor 
reading according to the scale engraved 
around the outermost circle. 

Another exhibit, the new Nalder-Lipman 
portable a.c.-d.c. multi-range ampere-volt- 
ohmmeter, is remarkable inasmuch as its 
scale, which is divided into 100 equal divi- 
sions, is common to all ranges. In its standard 
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form the test set incorporates the ranges, &c., 
tabulated in the previous column. 

An advantage of this instrument is that 
it weighs only 4$]b as a self-contained 
instrument, complete with all components. 


British THOMSON-Houston Company, LTp. 


Various improvements in the technique 
of glass fabrication figured prominently in 
a number of the exhibits shown by the 
British Thomson-Houston Company, Ltd., 
Rugby, in the Research Section of the 
exhibition. 

Two different forms of hollow toroids or 
“‘ doughnuts,” suitable for electron accelera- 
tion in 20MeV betatrons, were shown. The 
first variety is made by forming tubing of 
C9 glass into a circular ring of 16in dia., 
cone sockets being attached tangentially 
to take the electron gun and target. The 
second example illustrates a novel method 
of fabrication in which two moulded rings 
of channel shaped cross-section are ground 
on the edges. With their edges abutting 
these channels are revolved in a specially 
designed oven and are sealed together so 
as to form a closed, hollow toroid of rect- 
angular cross-section. After annealing the 
ring is transferred to a second oven and the 
side tubulations are sealed on and annealed. 

Another exhibit was designed to illustrate 
new glasses that have been developed 
specially to act as a solder, allowing glass 
and mica, for example, to be soldered to 
glass. For this sort of work, solder glass 
must have a coefficient of thermal expansion 
comparable with that of the articles being 
soldered and must have a suitable viscosity 
temperature characteristic. Thus, when 
soldering two pieces of glass the solder must 
have the same coefficient of expansion as 
the main glass (to prevent cracking under 
thermal stress) and must have a very much 
lower viscosity at the soldering temperature, 
so as to flow readily and form a good joint. 
In addition the chemical resistant and 
weathering properties of the solder glass 
must be equal to those of standard glass. 
Various examples showing the use of these 
new glasses were exhibited. 

The transmission of ultra-violet radiation 
by glasses of various compositions has 
aroused a good deal of interest because of the 
possibility of using radiations of suitable 
wavelength from a mercury vapour dis- 
charge to exterminate certain airborne 
organisms. For this work maximum trans- 
mission of mercury resonance radiation of 
2537A° is required, with a minimum radia- 
tion at shorter wavelengths, which can have 
the undesirable effect (particularly at 1850A°) 
of decomposing 0, with the production of 
03. One of the B.T.H. exhibits was arranged 
to show by experiment and by graphic 
representation the results of British research 
into the transmission of various kinds of 
ultra-violet passing glasses, and the reduction 
of u.v. transmission by traces of iron and 
other impurities. This work has resulted in 
the development of several new glasses. 

In the field of electrical measurements, 
two interesting exhibits were seen: first, 
a piece of apparatus for measuring power 
factor and permittivity of solid dielectrics 
in the centimetric frequency range ; secondly, 
a simple form of cell for making resistivity, 
permittivity and loss tests on liquid di- 
electrics, requiring only 73cc of liquid 
to make a test. 


FURZEHILL LABORATORIES, LTD. 


A stabilised power pack suitable for radio 
laboratory work was one of the interesting 
pieces of equipment shown by Furzehill 
Laboratories, Ltd., Boreham Wood, Herts. 
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The firm manufactures two forms of power 
pack, and although they differ in detail, each 
unit is designed to provide a series of positive 
and negative stabilised d.c. outputs which 
remain constant irrespective of mains fluc- 
tuations or load changes. 

The equipment exhibited is known as 
Type 1931, and is illustrated in Fig. 11. 
Matters are so arranged that the “ earthy ”’ 
line can be isolated from earth if desired, 
or can be connected to the earthed frame- 
work. In addition, the output of one of the 
stabilised lines can be varied over an appre- 
ciable range. The outputs obtainable from 
the unit are specified in the accompanying 
table. 

Output of Stabilised Power Pack, Type 1931 


Output Condition 
500V 250mA Positive to earth unstabilised 
350V 250mA a to earth stabilised, variable 
+70 
150V 20mA Negative to earth stabilised 
300V 20mA Negative to earth stabilised 
400V 100mA Negative to earth unstabilised 


Useful metering facilities are embodied 
in the unit which houses a 3}in B.S.I. moving- 
coil meter, allowing voltage and current 





Fic. 11—STABILISED D.C. POWER PACK 
—FURZEHILL 


measurements to be made on all the output 
ranges. It is stated that the ripple on the 
stabilised output is of the order of ]mV 
on the positive lines and 5mV on the nega- 
tive lines. The source impedance is a few 
ohms only, the output voltage change from 
no load to full load current being less than 
0-1V. 

The power pack is housed in a sheet- 
steel case, finished in grey stove enamel, 
and fitted with stout lifting handles. All 
the controls, together with the meter, are 
grouped (as shown in Fig. 11) on the front 
panel. The unmetered output terminals 
are on the left, while the metered output 
terminals are on the right. Designed for 
mains supplies at 110-120V or 200-240V, 
40-60c/s, the unit has a consumption of 
approximately 300W. 

Except that it has additional facilities 
for two 6-3V heater supplies and a smaller 
mains consumption, the Type 1930 power 
pack is generally similar to the unit described 
above. 


G.E.C. ResEarcH LABORATORIES 


Present trends in electromedical apparatus, 
discharge lamps and radio are exemplified 
in the exhibits shown by the G.E.C. Research 
Laboratories, Wembley, Middlesex. 

The wattmeter developed for short-wave 
diathermy on behalf of Watson and Son 
(Electromedical), Ltd., should interest the 
hospital physicist because it points the way 
to control of diathermy by objective measure- 
ment; it should also interest the electrical 
engineer because it is an unusual application 
of transmission line techniques developed 











OE 


. © im oe te 


7 le ee a a ee ae 


ae ne ee, a ee ae, ee a ae ee eee ee ee ee ee 


— — 


ota nN. 


oro 


of. 


Qo = 


i>] 


i 

















April 16, 1948 


initially for v.h.f. communication and radar. 
Hitherto the practice has been to connect the 
generator to the treatment electrodes’ by 
a pair of loose flexible cables, causing hap- 
hazard variations in matching and radiation 


losses. By using a pair of properly spaced 
and bonded screened cables these losses 
are now made to depend entirely on the 
electrical properties of the patient. A 
suitable choice of cable length, impedance and 
attenuation, therefore makes it possible to 
design the system so that, over the various 
ranges of patient resistances a constant 
proportion or power enters the patient. The 
wattmeter gives a direct reading of this 
portion of the power. 

Part of the G.E.C’s contribution to atomic 
physics research is embodied in the exhibit 
showing a section of the accelerator tube 
for a Van der Graaf electrostatic generator. 
To keep the length of this tube within reason- 
able compass, and to ensure a uniform 
potential gradient, this 22in section (of 
which there will be five) is being built up of 
eighty-eight thin metal rings separated by 
glass spacers. These spacers are fused 
to the metal rings and the final assembly 
is vacuum tight under a pressure of 400 Ib 
per square inch, a remarkable comment on 
the high state which the art of glass-metal 
sealing has now reached. 

At last year’s Physical Society Exhibition, 
when the first types of colour-modified, 
compact-source discharge lamps were demon- 
strated, it was indicated that the most pro- 
mising field of application lay in lighting 
for colour cinematography where the lighting 
fittings must be safe to use without elaborate 
earthing, foolproof in operation, and instantly 
ready when needed. The first of these 
requirements conflicted with the need for 
high voltages to strike the lamps, and 
apparatus has been designed to generate 
these high voltages as pulses of short dura- 
tion, by interrupting a current through a 
solenoid. For this purpose a rapid-acting 
vacuum switch capable of breaking a 15-A 
current has been evolved. This device, 
which is controlled by a concentrically 
mounted solenoid, will certainly find uses 
in other fields. The last requirement is 
also difficult to satisfy, as a compact-source 
lamp requires several minutes to run up to 
full brilliancy after being switched on. The 
floodlighting fitting has therefore been de- 
signed so that its reflectors close round the 
lamp to form a light-tight “oven” in which 
the lamp can be simmered at reduced wattage. 
When the oven is opened the lamp is auto- 
matically switched to full wattage and comes 
to full brilliancy almost instantaneously. 
Colour-modified lamps shown include 2$W, 
1OW and 25W ratings. 

The lighting fittings and accessories which 
have been developed to allow fluorescent 
lighting to be used safely in coal-mines were 
shown. Tests are now being carried out in 
several mines, using this equipment, which 
takes two 15-W fluorescent lamps, 18in long 
and lin in diameter, in a flameproof fitting. 

Some unusual phosphors, by-products of 
the search which resulted in the discovery 
of the new halophosphate powders which 
have recently improved the performance of 
the fluorescent lamp, were shown. They 
include tungstates activated by uranium 
and ‘bismuth—some of which have the 
unusual characteristics of emitting fluorescent 
light of different colours when activated by 
different wavelengths of ultra-violet light— 
and silicates activated by rare-earth elements. 

In the development of fluorescent materials 
it is a common occurrence that thousands of 
variations are examined before a promising 
composition is discovered. A demonstration 
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was arranged to show how a demountable 
cathode ray tube can be used to facilitate 
these searches, both for materials of cathode 
ray tube screens and for lamp coacings. 
Pellets of the materials ere inserted into a 
tray through the removable plate-glass 
cover. The tube is evacuated and the pellets 
are excited by scanning with an electron 
beam. In this way, many materials can be 
examined simultaneously and comparative 
photometric measurements of their light out- 
put can be made under identical conditions. 


Marconi INSTRUMENTS, Lp. 


The cathode-ray infra red spectrometer 
exhibited by Marconi Instruments, Ltd., 
St. Albans, Herts, was evolved in collabora- 
tion with the Anglo-Iranian Oil Company, 
Ltd., for the analysis of media having 
absorption bands in the infra red region— 
particularly hydrocarbons and exhaust gases. 

This equipment, which is based on a 
design by E. F. Daly and G. B. B. M. Suther- 
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measuring 77in long by 42in high by 28in 
deep. 

A Nernst filament is used as the infra- 
red source and the mirror-focussed beam is 
interrupted by a 20c/s chopper disc so that 
the ultimate output can be handled by an 
a.c. coupled amplifier. The interrupted 
beam is passed through a narrow slit on 
to the prism which is oscillated by a motor- 
driven cam so that the intra red spectrum 
is presented in sequence to the corresponding 
exit slit. The specimen under test can be 
stationed at either end of the system, i.e., 
before the entrance or after the exit slit. 

After traversing the prism and exit slit 
the beam is focussed on the sensitive element 
of a thermistor bridge, which translates the 
intensity at any moment into terms of vary- 
ing potential at a frequency of 20c/s. This 
varying potential is amplified and applied 
to the vertical axis of the tube. The hori- 
zontal time base being synchronised with the 
movement of the prism in such a way that a 





FiG. 12—-CATHODE-RAY INFRA RED SPECTROMETER—MARCON! INSTRUMENTS 


land, consists essentially of an interrupted 
infra red source, a mechanically operated 
prism of rock salt, a detector sensitive 
to infra red radiation, and a cathode ray 
display unit having a time base synchronised 
with the prism. All these assemblies are 
housed together in a console (Fig. 12) 


frequency response curve is plotted. If 
required, the 20c/s component can be 
smoothed out by the introduction of a low 
pass filter, or the signal can be used to modu- 
late a 500c/s square wave for application to 
the tube. A single-pen tape recorder is 
also embodied in the equipment. 


(To be continued) 


District Heating 


INSTITUTION OF MECHANICAL ENGINEERS 


At an Extra General Meeting of the Insti- 
tution of Mechanical Engineers last 
Friday, April 9th, the following paper was 
presented and discussed :— 
DISTRICT HEATING 
By A. Srusss, B.Se., M.I.Mech.E. 

This paper regards district heating as a service 
intended to satisfy the space heating and domestic 
hot-water requirements of the public. It examines 
in detail a complete scheme for a large town of 
250,000 people in such a manner as to show the 
values of the parts as well as the value of the whole. 

The build-up of the district heating load is con- 
veniently set out under the heading; : (a) industrial 
and commercial; (b) community, and (c) 
housing, whilst the engineering and economic 
features. are related to the consumers, the 


sub- and main-distribution, and generation. 

District heat is low-grade energy, and its genera- 
tion is properly associated with the generation of 
electricity which is high-grade energy. In taking 
advantage of combined generation of heat and 
electricity, consideration is given to the already 
highly organised state of the electricity supply. 

The conclusion deals with the costs and overall 
fuel economy and does not deal with improved 
amenities which, in the opening part of the paper, 
are taken for granted. 


CONCLUSION 


The major heat requirement of the people is 
for low-grade heat, i.e., for space heating and 
domestic hot water. District heating makes use 
of low-grade heat and can be considered as a public 
service capable of satisfying the main heat require- 
ment of the people. It involves a large capital 
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expenditure, particularly in distribution, but the 
overall economy is good, and heat supply to the 
consumer is cheap. 

The paper is based upon the report submitted by 
a Working Group to the District Heating Sub- 
Committee of the Heating and Ventilation (Recon- 
struction) Committee of the Department of Scien- 
tific and Industrial Research, under the chair- 
manship of Sir Alfred Egerton, F.R.S. It consists 
of a highly condensed summary of that report. 


Discussion 


Sir John Kennedy said that one difficulty 
which arose in considering the figures which 
the author put forward was that all the 
estimates were based on costs in the year 
1937. Since that date, however, the costs 
of plant had approximately doubled, the 
cost of coal to industrial establishments, 
and certainly to power stations, had about 
trebled, and the cost of coal to domestic 
consumers had increased by about 50 per 
cent. Taking those factors into considera- 
tion, therefore, the final results of any 
scheme at the present time were not likely 
to be so favourable as the figures given in 
the paper, which showed more or less 
equality for the cost of district heating and 
the cost of direct coal heating. On the other 
hand, there was undoubtedly one saving 
which could be achieved to-day which would 
make some difference, and that was in the 
rate of interest. The author had taken 
4 per cent, whereas it might be assumed 
that 3 per cent would now be available. ~ 

It was clear that such schemes would not 
be put in hand unless they were going to 
pay, unless Sir Aifred Egerton could induce 
the Government to subsidise them in order 
to avoid smoke. If they were to pay, they 
must obviously be very simple in their 
nature, and he thought it might be said 
that they could be applied economically only 
to the construction of new towns or to the 
development of new estates in existing towns. 

It seemed to him tbat the electrical load 
curves for winter and summer shown in 
the paper represented a reasonable inter- 
pretation of what was happening to-day 
in various parts of the Grid, with the 
exception that the highest peak was very 
often in the morning ‘instead of in the 


afternoon, so that there would not be that, 


small diversity which the autbor had claimed 
between the peak load of electrical demand 
and the peak load of the heating demand. 
There was, however, the much more serious 
point to be made that the difference between 
the winter load curve and the summer load 
curve for the electrical] demand represented 
present-day practice. If from the electrical 
demand there was subtracted all the space- 
heating and water-heating, there would not 
be the enormous difference shown between 
winter and summer, and there would be 
very much less balance between heat and 
electsicity requirements than the author 
had assumed. 

Reference was also made to the very 
vexed question of an interconnection with 
the Grid system. He disagreed with the 
author’s conclusion entirely, because . he 
had always felt that if district heating 
schemes were to be sound economically 
they must work in co-operation with the 
Grid system. Industrial consumers had 
always been faced with that problem in 
installing back-pressure plant. Very often 
it had been claimed that they could produce 
electricity very much more cheaply than 
they could buy it from an outside source. 
That was true, and no one would deny it, 
provided that they could get, day in and 
day out, day and night, a proper balance 
between their heating and electrical require- 
ments; but there were very few industries 
which could do that, and quite a number -of 
industries which had installed such back- 
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pressure plant confined it to certain sections 
of their work and took supplies of elec- 
tricity from outside to supplement their 
back-pressure turbines. To his mind, the 
right way of dealing with the problem was, 
if there was a public supply station in a 
suitable position, to install back-pressure 
turbines in that station and give the district 
heating from there, just as was now being 
done from tne Battersea station of the late 
London Power Company, to the West- 
minster heating estate ; and similar propo- 
sals were, he thought, in hand elsewhere. 
If no such existing public supply station 
was available—and there might he remote 
towns, like Stevenage, where no such station 
was available—the thing to do was to build 
a station but confine its equipment to back- 
pressure turbines, export surplus electricity 
when it was available, and import elec- 
tricity when it was needed. He felt that 
that was the only way in which such schemes 
could be made to work to the national advan- 
tage. 

He was not suggesting that there was 
need for any wholesale conversion of public 
electricity supply stations into combined 
heat and electricity stations. There had 
been in the past a certain diversity of inter- 
est on this point, and he wanted to plead 
most strongly that all those responsible for 
district heating and for public electricity 
supply should co-operate as fully and frankly 
as possible on this matter. There would 
he thought, be general agreement that a 
large saving of coal wes possible by such 
methods. For the scheme outlined in the 
paper, a saving of 132,000 tons of coal 
was claimed on a total consumption of 
277,000 tons, which was round about 50 
per cent. That was a matter of the utmost 
interest to the nation at the present time. 
If it were possible to carry out such schemes, 
thereby saving large quantities of coal and 
enabling us to export that coal, which was 
to-day almost as valuable as gold, every- 
thing possible should be done to promote them. 

Sir Alfred Egerton, F.R.S., remarked that 
in order to go ahead, it was necessary that 
certain schemes on not too large a scale 
should be operated in the first place, in 
order to learn what the practical difficulties 
were and what load factors had to be met. 
He hoped that such schemes would be 
started in such a way that they could be 
brought into operation as part of larger 
schemes, so that developments could take 
place later. There was one point about the 
general basis of the scheme described in 
the paper which he would like to make. 
No attempt had been made to make it the 
most economical possible scheme; the 
object had been to obtain a balanced view 
of a large and general scheme. There was 
no doubt that as knowledge increased it 
would be possible to make special economies 
in various directions. 


FurEL EcoNoMIES AND ECONOMICS 


Mr. F. Shakeshaft, commenting on the state- 
ment in the introduction tothe paper that “‘pos- 
sible thermal and overall economy demands 
the consideration of combined generation of 
electric power and district heating,” said 
that unless the thermal saving was accom- 
panied by an appreciable improvement in 
the overall economy there would be reason 
to doubt whether the fuel saving was, from 
the national point of view, being obtained in 
the right way. In the industrial system of 
this country there were many ways in which 
fuel economy or a greater output of coal 
could be obtained by the expenditure of 
capital, and for some years to come it 
seemed probable that the greatest care 
would have to be taken to ensure that capital 
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expenditure was allocated to those projects 
which would produce the maximum return. 
For example, as the installation of a standard 
60MW turbo-alternator in an _ industrial 
district to replace the old, existing reci- 
procating engines could save substantially 
the same amount of coal per annum as the 
adoption of a thermal-electric generating 
scheme for a township of 150,000 inhabitants, 
it would be clear that very substantial fuel 
economies would be realised as a result of 
the present generating plant programmes. 
In the introduction to the paper, moreover, 
a most important reference was made to the 
scale of a district heating project in relation 
to economics. One of the difficulties in 
dealing with a new service of this nature 
was undoubtedly that of obtaining in advance 
reliable estimates of capital expenditure 
and operating costs, particularly in respect 
of generation. Where the scale for the gener- 
ating plant was comparable with that of 
the plant already installed in central power 
stations, it was probable that the accuracy 
of the capital expenditure estimates . would 
be within +5 per cent, due to the availability 
of collective data in this field. The operating 
costs of such a combined station might also 
be estimated with a high degree of accuracy, 
again due to the availability of data of a 
collective character in the electrical generat- 
ing industry. It would therefore be evident 
that the cost of heat (estimated, for the sake 
of simplicity, in the paper as the difference 
between the total operating costs at a com- 
bined thermal-electric station and the cost 
of producing a like quantity of electricity 
in a straight electricity generating station) 
could be estimated with a fair degree of 
accuracy and accepted as a yardstick for 
comparative purposes. On the other hand, 
with smail installations such data were 
generally not available, and conservative 
estimates of both capital expenditure and 
operating costs should be made if disappoint- 
ment in regard to the financial success of 
smail schemes was to be avoided. 

Under the large-scale scheme described 
in the paper, the plant combinations in the 
thermal-electric station had been so chosen 
that the station could follow the electrical 
load curve of a particular area while still 
meeting the anticipated heat load, the object 
being to secure a simple allocation of the 
costs of generation as between heat and elec- 
tricity services. In an actual installation, 
however, the primary aim would probably 
be the maximum utilisation of the installed 
plant, and in particular that of the boiler 
plant, which with its ancillary equipment 
and buildings represented about 60 per 
cent of the total cost of the conventional 
station, and a higher percentage of the cost 
of a thermal-electric station. 

It would therefore be clear that much 
had yet to be done in carrying out investiga- 
tions into thermal-electric generation tech- 
nique. If the data obtained from a number 
of small district heating schemes established 
that bulk heat distribution could success- 
fully compete with the more modern and 
efficient methods of small-scale heating, 
then combined thermal-electric generation 
technique could be developed, and plant 
of this type might then formgan appreci- 
able proportion of the piant to be installed 
annually in this country. Under the 1947 
Electricity Act, the British Electricity Autho- 
rity were required to examine such schemes 
and were empowered to construct, or cause to 
be constructed, the combined thermal-electric 
generating stations associated with them. 


District HEATING IN AMERIOA 


Mr. A. C. Pallet (Ministry of Works) 
said that district heating in America began 
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in the ’eighties from straight central heating 
stations. At that time electricity was 
coming into use and stations were being 
built, The early stations being of the non- 
condensing type, there was obviously a 
field of use for the waste steam, and within 
about twenty-five vears the electricity sta- 
tions had absorbed almost the whole of the 
heating load, thus giving a combined heating 
and electricity service in a rather elementary 
and crude form of thermal-electric working. 
The demand for electricity, however, in- 
creased at a very rapid rate, and it soon 
became necessary to build larger stations. 
In many cases these were long distances 
from the potential heat load, and the older 
stations reverted to thermal working only, 
until by 1929 thermal-electric practice in 
America had almost ceased. In the mean- 
time, however, demands for district heating 
had been growing rapidly. In 1930 the 
companies that were constituent members 
of the National District Heating Association 
of America sold 20,000,000,000 lb of steam ; 
by 1945, fifteen years later, that figure had 
increased to 48,000,000,000 lb, so that it 
had more than doubled; but of that 
48,000,000,000 Ib, only about 5,000,000,000 
was recorded as being exhaust steam, which 
showed that there was not very much 
thermal-electric working going on. 

In 1946, the New York Steam Corporation 
sold 16,208,000,000 lb of steam, or about 
one-third of the national total. The maxi- 
mum demand was 6,727,000 lb; the annual 
load factor was 27-5 per cent, and the annual 
peak losses in the mains 18-7 per cent. 
Comparing those figures with the figures 
given by the author, the maximum demand 
was 1,744,060 lb, or about a quarter of that 
in New York. The load factor was 29 per 
cent, which agreed quite well with the figure 
of 27-5 per cent for New York. The losses 
were 15-33 per cent, which was comparable 
with the figure of 18-7 per cent for New 
York. About 50 per cent of the total steam 
sold in New York was on account of power 
generation, cooking and so on, and 50 per 
cent was for heating and hot water service. 
There were 53 miles of steam mains. 50 
per cent of the possible total load was con- 
nected, compared with the 60 per cent 
assumed by the author. It was of interest 
to note that developments were projected 
which would ultimately result in 80 per 
cent of the steam requirements of New York 
being bled from turbines. 

There were two well-defined areas of high 
steam demand, one in the downtown area 
and the other uptown, round Central Park. 
They were about 3 miles apart. It was 
not economic at present to transfer large 
amounts of steam between them, but it 
was planned at some future date to install 
a 24in steam main to connect the two areas, 
and also to provide a connection to the 
East River station, which would furnish 
up to 500,000 lb of steam per hour from 
turbine exhaust. It was estimated that the 
thermal-electric working saved 46-3 per 
cent of what would be the fuel needs of the 
district heating system if this were operated 
alone. That figure agreed remarkably well 
with the 48 per cent which was the author’s 
assessment. 

There was one other matter on which he 
would like to touch, in the light of the 
remarks of some of the previous speakers, 
namely, the actual amount of heat. to be 
supplied to a house. They found that in 
America, under equivalent conditions to 
those of the British climate, some 600 
therms would be supplied to a house for 
space heating per annum. American con- 
ditions of heating were different from those 


THE ENGINEER 


in this country; the Americans heated 
the whole house to at least 70 deg. Fah. 
throughout the winter. Translating that 
into terms of British practice, we did not 
want 70 deg., but would have the living- 
room at 65 deg., and other parts of the house 
at 60, 55 or 50 deg. One thus arrived at a 
figure somewhere between 350 therms for 
the South of England and 400 for the North, 
which compared well with the author’s 
figure of 393. When they were discussing 
district heating in America, they were 
advised most strongly not to set that figure 
too low, because as people became used to 
district heating and accustomed to more 
warmth being readily obtainable they would 
begin to require more heat than they bad 
been accustomed to have in the past. A 
number of local authorities were preparing 
schemes for the district heating of houses, 
rand some of those schemes were sent to 
the Ministry of Health and reviewed by an 
interdepartmental committee. It was re- 
markable to find the different ideas on the 
part of the promoters of such schemes as 
to the amount of heat necessary in a house. 
They had had schemes to look at which 
varied from 180 therms per annum for space 
heating up to over 600, thus showing a very 
large variation. If the present paper did 
no more (and he was sure that it would do 
much more) than fix a figure of 393 therms 
for the space heating of housing, it would 
serve a very useful purpose. 


ALLOCATION OF CosTs 


Mr. Donald V. H. Smith emphatically 
disagreed with the statement tbat district 
heating was properly associated with and 
must be considered along with the genera- 
tion of electricity. That left out altogether 
the purely thermal stations as of no account, 
whereas the real truth was, he thought, that 
they were of major importance; in fact, 
the vast majority of district heating systems, 
outside Russia, were straight thermal sys- 
tems, and district heating could be econo- 
mically applied to small villages of as few 
as 150 houses just as well as to a town of 
150,000 inhabitants. He emphasised this 
because it had a very important bearing on 
costing and charges, which was the main 
issue with which he wished to deal. At 
the same time, having made that point, 
he wished to make it quite clear that he 
regarded the combined generation of heat 
and electricity, wherever that was econo- 
mically possible, as of great importance. 

An important issue was the allocation 
of the costs and charges. In the figures 
presented in the paper, the cost of heat 
supply was obtained by subtracting the 
costs of the straight power station from those 
of the combined thermal-electric station, 
but why assume that that was necessary ? 
Why not take the real costs of each and 
allocate capital charges accordingly ? Sepa- 
rating the costs in that way would bring 
out the true cost of electricity as a by- 
product, and in that way it was the elec- 
tricity which would mainly benefit by the 
reduced cost. If the construction of this 
type of station was vigorously pursued, 
and if twenty stations were erected within 
a reasonable time and the charges allocated 
on the basis proposed, the total investment 
would be between £200,000,000 and 
£300,000,000, and a vast capital expenditure 
would be incurred for the benefit of a com- 
paratively small section of the population, 
as only a small section would benefit by the 
heating charges. That, he suggested, would 
be indefensible. In the case of the straight 
thermal schemes in course of construction 
and projected, the direct beneficiaries paid 
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both the capital and the operating costs. 
According to the method proposed in the 
paper, the heat consumers would absorb 
the greater proportion of the cost, but the 
electricity consumers met the greater pro- 
portion of the bill. He suggested that the 
problem should be treated as the simple 
one of supplying heat at its market value ; 
and by taking the by-product, electricity, 
into the pool of the electric generating chan- 
nels, the cost of power to all users in the 
country would at once be brought down. 


SomME QUERIES AND CRITICISMS 


Dr. A. E. Margolis (Kennedy and Donkin) 
asked whether it was right to design a scheme 
for the supply of only 60 per cent of the 
population. If district heating was more 
convenient and more economical than any 
other method of heating, the transmission 
and distribution systems should be designed 
for the requirements and heat demand of 
the total population, because it would not 
be possible to reject future applicants for 
heat supply. Having a network for 100 
per cent capacity, any limitation of the 
heat supply would increase the cost of heat 
to consumers. Was it reasonable to limit 
the individual maximum heat demand of 
houses to 22,000 B.Th.U. per hour? Even 
the gas engineers, who he thought were 
inclined to underestimate the heat require- 
ments, had criticised, in their second report 
on district heating, this poor service provided 
by district heating. According to his experi- 
ence, houses would not shut down the heat 
supply during a cold spell, and even adver- 
tising, appealing to people not: to use heat 
between, say, 7 and 9 o’clock in the morning 
would not help. 

The installation of condensing sets run- 
ning in parallel with the back-pressure sets 
was the most expensive method of balancing 
the electricity and heating loads. It was 
more economical to provide low-pressure 
condensing sets using the exhaust steam of 
the back-pressure sets at times when the 
heating load was reduced, although it must 
be admitted that it involved some opera- 
tional complications. Was it not more 
economical to introduce hot water storage 
for balancing electricity and heating loads ? 

Mr. R. J. Low said that the author started 
off with a hypothetical plan and with cer- 
tain assumed habits of the population. 
Those who had designed and operated fac- 
tory combined power and heating systems 
knew very well that they suffered from two 
weaknesses. The efficiency of the plant went 
to pieces if it was operated under any con- 
ditions other than those for which it was 
originally designed, and there was also the 
cost of maintaining the distribution system 
together with the heat consuming apparatus. 
The cause of district heating would be served 
if in addition to giving the figures for ideal 
conditions the effect of unbalanced deve- 
lopment of the area and of the normal habits 
of the population were examined, together 
with the resulting effect on the economy 
of the scheme as a whole. 

It would probably be in the interests of 
the industries involved in the supply of 
equipment for district heating to set up a 
small station to supply a carefully chosen 
area of, say, 3000 people. Even if they 
arranged for the supply of heat to but a 
few acres on the outskirts of a trading 
estate where the landlord supplied both 
heat and power, the experience so gained 
in this country would be of great service, 
and an insurance against failure, either 
complete or partial, with a larger scheme. 

The author intimated that he would 
reply to the discussion in writing. 
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INSTITUTIONS AND THEIR MEMBERS 


ONCE again, on Thursday of last week, 
at the Institution of Mechanical Engineers, 
the somewhat anachronistic nature of a 
general meeting of corporate members called 
to consider a proposed amendment of the 
by-laws or similarly important matter of 
interest to the whole corporate membership of 
a large society was clearly revealed. The sub- 
ject to be discussed happened to be that of 
the subscriptions of members. It might, 
as easily, have been any other and much the 
same would have been the outcome. After 
some ninety minutes had elapsed the Presi- 
dent abruptly called for a show of hands 
for and against, and announced that a 
postal ballot of all the corporate members 
of the Institution would be taken to decide 
the issue. Those present angrily departed. 

When the technical institutions of this 
country were first launched and their member- 
ships were small, all the democratic powers of 
the members could be exerted at a general 
meeting. They could there propose members 
for election to the Council and vote for or 
against those proposed by others; they 
could vote for or against proposed changes 
of the rules by which an Institution was 
governed; and by speaking to a motion 
they could seek to influence their fellow 
members to vote in one direction or another, 
just as members can to this day in clubs 
and small societies. But as the years have 


passed general meetings of the larger 
Institutions have been rightly shorn of 
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nearly all their powers. For it became 
increasingly obvious as the member- 
ships of our great institutions grew 
that the small fraction of the whole cor- 
porate membership that could be accom- 
modated in a single hall could no longer be 
regarded as necessarily representative of 
the many thousands who made up the whole. 
Under their Charters, therefore, elections 
to the Councils of the Institutions of Civil, 
Mechanical and Electrical Engineers (to con- 
sider only the three “‘ major ”’ engineering In- 
stitutions) are now all made by postal ballot 
and though it is still required that a general 
meeting shall be held whenever changes of 
by-laws and similarly important matters 
are in debate special provisions are made to 
ensure that the wishes of all corporate 
members are ascertained. In the Electricals 
absent members are able to vote at general 
meetings through the medium of proxies, 
and in the Civils a postal vote can be 
completed before the meeting. Under 
the Mechanicals’ Charter the general 
meeting takes place first and members 
attending it have, in appearance, the power 
to reach a decision. But since it is pro- 
vided that either the President or a small 
minimum of members can require a postal 
ballot to be taken, and since neither a 
numerous minority of members nor the 
President as representing the Council would 
accept a vote taken at the meeting as final 
in anything more important than a formal 
matter, in this Institution, too, all matters 
of importance are decided elsewhere than 
at that general meeting which is ostensibly 
called to settle them. Effectively such 
meetings at the Civils and Electricals are 
called merely to announce an _ irrevocable 
decision already made so that all further 
discussion if it takes place must be 
wholly fruitless, whilst at the Mechanicals, 
though discussion does, indeed, take 
place before the decision, there is little 
reason to suppose that this discussion 
will have any influence upon the result, 
since the majority of voters will not have 
heard it. In truth, therefore, the twin powers 
once vested in a general meeting, those of 
discussion and decision have been divorced 
the one from the other, leaving the meeting 
the powerless ghost of what it once was. 
Is then the fruitless discussion that takes 
place in itself a sufficient justification for 
the holding of the general meeting ? Recently 
at the Institution of Mechanical Engineers, 
if not in the other Institutions, too, references 
have been made to the rarity of those occa- 
sions when members can place their indi- 
vidual views and criticisms before the 
Council and before the members. No doubt, 
therefore, it will be pleaded that the general 
meetings we are discussing at least provide 
such occasions. No doubt, too, it was 
with that very thought in mind that the 
provision that they must be held was 
included in the by-laws. But, whatever was 
the intention of those who framed the by- 
laws, what in practice are the functions 
these meetings serve, found to be ? 

The only power that can effectively sup- 
port or oppose a Council’s will lies in the 
vote of the whole corporate membership. 
Consequently, no mere opinion, however 
strongly supported at a general meeting, can 
be allowed to swerve a Council from its chosen 
course if it believes (or knows already) the 
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bulk of the membership will approve its 
actions. It is therefore becoming increasingly 
recognised by members that such general 
meetings are powerless and that if the Council 
is to be opposed an attempt must be made, 
through, for instance, the correspondence 
columns of the press, to influence the 
members’ vote. The unfortunate con- 
sequence in practice is that a vocal group 
critical of its Council tends always to make 
up a major part of the attendance at such 
general meetings, insufficiently diluted by 
neutral elements or those favourable to the 
Council view. Still more unfortunately the 
proceedings inevitably therefore threaten 
to descend into a wrangle between the Council 
on the one side and the meeting on, the other, 
a state of affairs that no one with the interests 
of the Institution at heart can really welcome. 
For the Council is aware that it is answerable 
for its actions not to the members present 
alone, but to the corporate membership as 
a whole, and in the eyes of its critics it is 
thus bound to appear at best unbending 
and at worst tyrannical, and in the eyes of 
the Council the members, irritated by their 
lack of any real power, seem turbulent, 
unreasonable and irresponsible. In such 
circumstances we congratulate both Councils 
and dissident members of our Institutions 
upon the fact that several such meetings 
have been held in recent years without more 
serious dissensions than there have been. 
For when every circumstance is present at 
a meeting that is likely to exacerbate 
tempers and encourage wild criticism or such 
an action as that which closed the 
Mechanicals’ meeting last week only almost 
superhuman restraint upon both sides can 
avail always to keep the peace. 

Is it reasonable and is it desirable for 
the prestige of an Institution that relations 
between the Council and the membership 
should be subjected to such a strain ? 
Would it not be better to give to the 
Council the power to choose whether any 
matter should be decided either by a 
general meeting (as for purely formal 
matters) or solely by a postal vote (as for 
more important affairs), thus eliminating 
all need for the former if the latter is to be 
held? There would, it is true, be also 
eliminated that last vestige of the powers 
of a member at a general meeting of seeking 
to influence the voting by speaking to a 
motion. But is not that power already lost ! 
We confess that we view with some alarm 
the increasing difficulties with which a 
minority seeking effectively to oppose a 
Council is faced in its attempts to place 
its views before and influence the cor- 
porate mémbership as a whole. For we 
do not think that Councils should (or, in fact, 
do) consider themselves infallible and that, 
even though elected by the members, they 
are still constantly in need of advice and, 
if need be, of correction in ascertaining the 
views of the members they represent. 
But we doubt whether such general meetings 
as have been here discussed serve any pur- 
pose but to be-devil relations between the 
Council concerned and members opposed 
to it. Ought not, then, the powers of a 
general meeting to discuss a motion that 
is to be decided by a postal vote or has 
already been so decided to pass away like 
all those other powers of which such general 
meetings were once possessed? Is any 
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useful purpose served by continuing an 
existing meeting or holding any meeting at 
all once it has been decided that an issue 
shall be determined by a postal vote ? 
It is not a point on which we should 
feel able to reach a firm conclusion without 
listening to the opinions of many others. 


' EXHIBITIONS AND PAPER SUPPLIES 


THis year, as far as the holding of engi- 
neering exhibitions is concerned, this country 
has got back to its peacetime stride. In 
January and February the Gauge and Tool 
Exhibition was held; this month saw the 
holding of the Physical Society’s Exhibition. 
From May 3rd to 14th the British Industries 
Fair will be open. It is true that its engi- 
neering section at Castle Bromwich was 
never before the war properly representative 
of British engineering, and that this year, as 
in past years, few, if any, machine too]s and 
not many heavy engineering products will be 
seen there. Yet, as readers will find from 
our pages a few weeks hence, there will still 
remain much of interest for the technical 
visitor to examine, July heralds the opening 
of the Royal Show at York and the first 
holding of a Mechanical Handling Exhibition 
at Olympia. The quality of the former is well 
established. Engineers will look forward with 
interest to see what will be displayed at the 
latter. Then, on August 26th, the Machine 
Tool and Engineering Exhibition will open at 
Olympia. It will be the first time for fourteen 
years that the products of British machine 
tool makers will have been gathered together 
in a single show, and we hope that never 
again will so long a period be allowed to 
elapse without the arrangement of such a fine 
display as we are this year promised. In the 
autumn, three further shows important to 
engineers are due to be held, the Commercial 
Motor Transport Exhibition and the Motor 
Show at Earls Court, and the Municipal 
Engineering Congress and Exhibition at 
Olympia, the first two in October and the 
latter in November. 

It is a list that we cannot contemplate 
without some dismay. At every one of these 
exhibitions British manufacturers will dis- 
play before their visitors, before buyers from 
overseas as well as before buyers at home, 
how fine are their products. But, crowded 
though, we hope, these exhibitions will be, it 
would be unreasonable to suppose that all or 
even nearly all those who would like to 
attend them, particularly from overseas, will 
be able to do so. Nor, unless adequate 
publicity is given to the exhibits, can pro- 
spective visitors be sure that the kind of 
material they want to see will be on view. 
It is, for instance, already rumoured that on 
the Continent there is some confusion between 
the British Industries Fair and the Machine 
Tool and Engineering Exhibition, and that 
some who really wish to see the latter have 
arranged to come here at the time of the 
former. Before the war it was for all these 
reasons that the trade and technical Press 
of this country made it its job to publish 
prior information about such exhibitions and 
later to publish editorially illustrations and 
descriptions of exhibits. Manufacturers them- 
selves recognised the value of those accounts 
appearing in the Press by making freely avail< 
able to the appropriate journals in advance 
of the opening of the exhibition the necessary 
material upon which descriptions could be 
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based. Furthermore, at the present time 
articles of the kind in question have the 
special value that, published in appropriate 
journals, they carry information about the 
exhibits to all parts of the world and directly 
into the hands of those particularly inter- 
ested. Thus—there can be no doubt what- 
ever about it—they help to stimulate those 
exports upon the increasing weight of which 
this country must depend to balance its over- 
seas accounts. Hence arises our dismay 
when we contemplate the number of exhi- 
bitions of which we must feel it our duty some- 
how to provide descriptions. For paper 
supplies are so short that there can be hardly 
a single trade or technical journal to-day that 
is not finding great difficulty in publishing 
weekly or monthly all the material that it 
feels should be made public, let alone the 
additional materia] provided by exhibitions. 

Before the war, this journal, in company 
with several others, gave special attention to 
certain exhibitions by the publication of 
supplements or of specially enlarged numbers, 
thus providing the necessary additional space. 
But unless present rules are somewhat 
relaxed, there will this year be very great 
difficulty in providing space for adequate 
accounts of exhibitions. That situation is 
particularly galling to the editors of trade 
and technical journals, who are well aware 
of the important part publicity could play 
in helping to sell British goods abroad. Yet 
the Paper Control would, we believe, prove 
adamant in refusing to make extra supplies 
of paper available to the Press in con- 
nection with any exhibition. For the sacred 
principle of ‘equality of sacrifice” would 
be involved. If an extra paper allocation 
was granted any journal in connection 
with one exhibition, it would be argued, it 
would have to be granted to all the journals 
concerned in connection with all exhibitions ! 
Is not that argument short-sighted ? Does 
the Government lack the courage to decide 
that this or that exhibition is so important 
for the export drive that publicity for it 
demands special attention? It is ready 
enough to grant its own departments or its 
nationalised industries paper on quite a 
lavish scale to advertise themselves‘and their 
achievements. Cannot the trade and tech- 
nical Press have a share to publicise the 
products of British industry? We doubt 
whether the grant of an extra ration to chosen 
journals with considerable oversea circula- 
tions for the specific purpose of adequately 
publicising an exhibition would make any 
appreciable difference to the amount of paper 
available for the remainder. The principle 
of ‘‘ equality of sacrifice” is surely carried 
too far when it prevents any journal, any 
firm or any individual from adequately 
supporting the export drive. 





Letters to the Editor 
(We do not hold ourselves responsible for the opiniones of 
our correspondents) 


LEAD-BEARING STEELS 

Smr,—I beg to refer you to your issue of 
March 26th, copy of which I have perused with 
interest, particularly pages 304 and 305. As 
my concern is primarily responsible for the 
development of Ledloy (lead-bearing) steels 
in Britain and throughout the world, apart 
from U.S.A., you will appreciate my interest 
in reading the article dealing with German 
experience of lead-bearing steels. 

It is unfortunate that the descriptions of 
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Figs. 1 and 2 which appear in your issue have 
become crossed. Having read the article by 
Schepers and Krauss in Stahl und Eisen referred 
to, the undersigned has made a careful study 
of the facts related and fails completely to get 
any rational correlation, upon which conclusions 
could be drawn. It is unfortunate that the 
steels chosen for experiment show considerably 
more than one variant between one and another, 
and this tends to vitiate the resuks. It is 
rather astonishing sample 5 of Table I should 
be so much inferior in machinability than 
sample 4, but even more astonishing that the 
script states that the results of Schepers and 
Krauss’ work agrees “‘with those of other investi- 
gators, in that in spite of the considerably 
improved machinability of lead-bearing steels, 
...”’ Also it states that lead additions to high 
sulphur steels effect a further improvement 
in machinability. 

The whole of the work of Schepers and Krauss 
tends to be shot at in all directions and would 
seem to the undersigned to be not worth 
publication, unless supported by a very con- 
siderable amount of information which does 
not appear in the write-up. 

Much work has been done in Britain on lead- 
bearing steels; many hundreds of thousands 
of tons have been machined, with every claim 
for improved machinability amply justified. 

I am all the more interested, therefore, in 
the. conflicting results of Schepers and Krauss 
and regret I have not had the pleasure of meet- 
ing Lieut.-Colonel Ivory, who apparently 
prepared the B.I.0.8. Report No. 519 as the 
result of a visit to Germany. 

Ledloy, Ltd. 

66, Cannon Street, 
London, E.C.4, 
April 7th. 

[The article referred to was included in 
‘** Metallurgical Topics” not because of any 
special value in the results reported by Schepers 
and Krauss, but on account of the discussion 
in the course of which the statement quoted 
by Mr. Wragge was made by Dr. H. Schrader 
and is attributed to him in the article. The 
unfortunate transposition of the illustrations 
is regretted.—Ep., Tz E.] 


W. B. Wraaace. 





THE ENGINEERS’ GUILD 

Srr,—Your issue dated April 2nd contains a 
letter from Mr. A. W. Crampton, wherein he 
asserts that the Engineers’ Guild cannot succeed 
because it is founded upon inadequate prin- 
ciples. { confirm the answer indicated in your 
editorial footnote. The Engineers’ Guild is 
succeeding. 

Mr. Crampton pins his faith to the principle 
of federation. Whatever may be the virtue 
of this principle, the fact remains that at the 
present juncture the engineering profession in 
Great Britain does not possess any organisation 
—apart from the young but growing Engineers’ 
Guild—which could be federated with the 
other leading professions. The institutions 
are a different kind of organisation from, say, 
the B.M.A. and the Law Society, and one does 
not federate chalk and cheese! Hence, if 
federation is to come at all, the Engineers’ 
Guild is the only organisation within the 
engineering profession which could be used for 
that purpose, if its members should so choose 
at some future date. : 

Perhaps Mr. Crampton thinks the members 
ought not to be allowed to choose. “‘ The 
State should regulate the formation of new 
organisations,” he says. The question of how 
much the State should regulate is one into 
which I do not propose to follow him. 

W. A. M. ALLan, 

The Engineers’ Guild, Honorary Secretary. 
28, Victoria Street, 

London, 8.W.1, 

April 5th. 
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Batching Plant for Glass Manufacture 


N interesting new handling, weighing and 
mixing plant for the batching of ingredients 
used in the manufacture of sheet glass was 
recently put into operation at the sheet glass 
works of Pilkington Brothers, Ltd., at St. 
Helens, Lancs. In such a plant successful 


operation depends largely upon the precision 


and speed at which the ingredients are weighed 
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and supplied to the mixing machines. This 
plant is claimed to be one of the largest and most 
accurate of its kind in operation. It feeds five 
furnaces, each of which requires a different mix 
of.the same ingredients, and has been designed 
to prepare any one of the five specified mixes 
without delay or alteration to the weighing 
machine setting. The equipment is capable of 
batching up to seven different ingredients, 
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DIAGRAM OF WEIGHING EQUIPMENT 


but at present it is dealing with only five—soda 
ash, dolomite, limestone, sand and salt cake. 

All operations throughout the plant are 
controlled from a central control room by one 
man, who works in collaboration with one other 
man on the batch mixing floor. The controls 
are mechanical and electro-pneumatic and 
incorporate adequate safeguarding interlocks to 
ensure the correct sequence of operations. 


DOLOMITE 


A comprehensive system of signal lights shows 
the exact position of the batch through the 
various stages of the plant, and certain of the 
indicators are duplicated at various points in 
the plant itself. 

The equipment has been designed to dispatch 
one 3000-lb mixed batch to the glass furnaces 
every 34 minutes, this time cycle having been set 
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LAYOUT OF PLANT 


by the period which is required in the actual 
mixing process. Automatic weighing equip- 
ment, designed and installed by W. and T. 
Avery, Ltd., of Birmingham, for the initial 
ingredient preparation, is capable of delivering 
a total weight of 3000 lb of material at the end 
of a conveyor belt every sixty seconds, the 
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40 tons. Of the five large silos in use, two con- 
tain sand, one limestone, one dolomite and one 
soda ash. The sixth silo was originally intended 
for the storage of cullet, but as this material is 
introduced into the glassmaking process at 
another stage the silo is retained as spare 
capacity for use at a later date or to allow any 
silo to be closed down for overhaul of the 
weighing machines. The small silo, used for 
storing salt cake, is housed in a separate 
building, -where the corrosive nature of its 
contents will not have any harmful effect on the 
remainder of the plant. 

All materials arrive at the plant in bottom- 
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discharging hopper wagons, which run on rails 
at the rear of the silos. The contents of these 
wagons are dropped through grids set between 
the rails and fall into large intake hoppers. The 
bottoms of the hoppers open on to electric 
vibrating feed trays, which serve to prevent the 
materials packing and feed them forwards at a 
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actual weighing time taken being about thirty- 
five to forty seconds. 

The general lay-out of the plant and its 
equipment is shown in the photographs and 
drawings reproduced herewith and on page 380. 


INGREDIENT STORAGE AND HANDLING 


Raw materials are stored in six silos, each of 
400 tons capacity, and one smaller silo holding 


BATCHING PLANT 


controlled rate into the boots of bucket elevators 
leading to the tops of the silos. 

Of the three main elevators installed, the first 
feeds soda ash alone. The second elevator has a 
bifurcated chute at its head, and by the setting 
of a diverter valve can be arranged to feed 
either into the dolomite or the limestone silos. 

The two silos used for sand are also fed by a 
single elevator with a bifurcated chute fitted 
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with a diverter valve. The spare silo can be 
filled, when required, by a separate elevator 
situated outside the main building, and the 
material it raises is conveyed to the head of the 
silo on an overhead belt. The salt cake is dis- 
charged and elevated in a separate building 
at the end of the main silo building. All silos 
and elevators are totally enclosed to prevent 
contamination of the surrounding atmosphere 
by dust from the various ingredients being 
handled. 

The diverter valve in the bifurcated chute of 
each of the bucket elevators arranged to feed 
two silos is operated by a lever at the wagon 
discharge point. The position of the valve in 
respect to the chute is indicated on an illu- 
minated panel. At the bottom of each silo is a 
contents indicator, which shows on illuminated 
panels when the silo is full and when its contents 
have dropped to the lowest safe level and re- 
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charging is necessary. These contents indi- 
cators -are duplicated in the central control 
room. 


FEEDING AND WEIGHING EQUIPMENT 


When the new plant was planned it was 
specified that in each 3000-lb batch of material 
the error in the weight of each ingredient 
should not exceed 0-1 per cent. Although 
the rapid-batching cycle, combined with the 
nature of the materials and the accuracy 
required, introduced a number of problems, 
the feeding and weighing equipment specially 
developed by W. and T. Avery, Ltd., for this 
work has proved completely successful in 
operation. The arrangement of the individual 
feeding and weighing equipment which is 
situated below each silo can be seen in the 
photographs we reproduce and the sequence of 
operation can be followed with reference to the 
diagram. 

A vibrator on the base of each silo assists 
the natural gravitation of material into an 
entraining and a main feed chute situated above 
a weigh hopper. The entraining chutes for 
some of the finer materials are fitted with a 
vibrating sieve to exclude lumps. 

The main chute has two operative positions 
and is moved from one to the other by a pneuma- 
tic cylinder on the main framework. In its first 
position in the weighing cycle the main feed 
chute is in its forward position directly over 
the mouth of the weigh hopper, into which it 
freely discharges material from the silo. When 
the major portion of the required material has 
been deposited in the weigh hopper the chute is 
automatically swung back into a position where 
its mouth is almost closed by the platform of a 
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vibrating tray. The lip of this tray projects 
over the opening at the top of the weigh 
hopper. As the chute reaches its retracted 
position the vibrating tray continues to feed. 
While the vibrator is working a steady trickle 
of material passes into the weigh hopper until 
the specified weight has been deposited. The 
weighing mechanism then automatically cuts 
off the air supply to the vibrator and the flow of 
material ceases. The complete weighing process 
takes about thirty-five seconds, of which twenty 
seconds is taken in the final operation of making 
up the precise weight. 

A gravity-operated balanced gate at the 
bottom of the weigh hopper is opened by the 
weight of material when its locking latch is 
tripped by air pistons. All the latches in the 
series of hoppers are tripped by movement of a 
single switch lever in the main control room, 
and they operate on a preset time cycle to dis- 
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charge the hoppers in a specified sequence. 
This discharging sequence can be varied and 
is controlled through automatic cam-operated 
switches. When the discharge gates of the 
hoppers open, the contents drop through a 
delivery chute on to a belt conveyor below. To 
assist the flow of material and ensure that none 
is retained in the hopper or chute, an electric 
vibrator on the back of each delivery chute is 
switched on and continues to operate through- 
out the discharging period. When all the 
material has been released the balanced gate of 
each weigh hopper closes by gravity. The dis- 
charging cycle can only be started if all mate- 
rials have stopped flowing into the weigh 
hoppers. When the weighing machines are 
discharging the weighing cycle starting switch 
remains inoperative. 

An enclosed conveyor belt on to which the 
ingredients drop from the hoppers transports 
the complete batch to the mixing department. 


Batcox Mrxtna EQUIPMENT 


The conveyor belt discharges its contents 
through an automatically controlled swivelling 
chute. This chute fills two skips alternately. 
The chute swivelling mechanism is interlocked 
with the skip starting switch to synchronise the 
weighing machine discharge, chute and skip. 
The interlock ensures that a skip is down and 
empty and the spout is pointing to the appro- 
priate skip before the weighing hoppers are 
discharged on to the belt conveyor. 

Each skip is hauled up vertical guide rails 
and empties the weighed ingredients into a surge 
hopper situated above each mixer. The opening 
of a handwheel-operated valve on the side of the 
surge hopper releases its contents into the 
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mixer. The movement of the valve opening 
resets the batch skip interlocking mechanism 
and operates a mixing time control switch, 
which begins to function when the charge is in 
the mixer. Each of the 3000-lb mixing machines 
installed is of the rotating pan type having 
revolving mixing stars fitted with ~heavy 
kneading rollers and stirring blades. 

A signal bell rings at the end of the preset 
mixing period and the bell can only be stopped 
by discharging the mixer. The machine 
operator can then open the bottom valve in the 
mixer to release the batch of material through 
an entraining chute into a discharge unit in 
the floor below. This discharge unit is fitted 
with dual, pneumatically operated discharge 
gates and its outlet is bifurcated for the 
installation of telpher tracks carrying trans- 
porter canisters. At present it has not boen 
possible to install the telpher tracks, and a 
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temporary arrangement has been introduced for 
transporting the batches to the glass furnaces. 
As a batch is released from the discharge unit 
it drops through a chute into mobile transporter 
cars running between the batching plant and 
the furnaces. 


WEIGHING AND CONTROL EQUIPMENT 


As already stated, the plant is designed 
to prepare any one of five different batch 
mixes at any required time without delay or 
alteration of the steelyard setting. For this 
reason each silo is fitted with its own multi- 
steelyard weighing machine, which is linked 
with the other weighing machines throughout 
the line of silos and each machine has its own 
correct weight indicator. Each weighing 
machine is enclosed in a steel cabinet at the 
foot of its silo. In each of the cabinets there is 
a master steelyard set above five auxiliary or 
batch steelyards. The master steelyard is 
coupled to the indicator above the cabinet. 
The auxiliary steelyards are fitted with adjust- 
able sliding poises, with which the five different 
weights of ingredient in the silo above can be 
preset for the different batch mixtures required. 
Each of the auxiliary steelyards is linked in 
series with those in the other cabinets in the 
system, so that all are brought into operation 
together for compiling the appropriate batch 
of ingredients. When a series of auxiliary 
steelyards is selected for use from the control 
room all the master steelyards automatically 
come into operation. On each weighing machine 
the steelyard selected for the mix is the only 
one which affects the weight delivered, and the 
remaining four are locked in a neutral position. 

Adjoining each weighing equipment cabinet 
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is a control cubicle containing switchgear and 
the pneumatic control gear of the moving feed 
chute and vibrating.féeder above the weigh 
hoppers. At the end of each master steelyard 
is a valve, which controls the air supply to 
pneumatic plungers actuating two air valves. 
One of these valves supplies air to the mech- 
anism used for moving the feed chute to the 
main feed positior when the bulk of the 
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material 1s deposited in the weigh hopper. The 
other valve controls the air supply to the 
vibrating feeder and stops the trickle feed of 
material when the exact weight is registered on 
the steelyard. 

This weighing equipment is under the direct 
control of the laboratory staff of the works and 
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weighing operations. On the top of the desk 
are five short levers, which are numbered to 
correspond with the different furnaces which 
are supplied from the plant, and each one is 
connected through links and levers to one series 
of auxiliary steelyards in the ingredient weighing 
machines. Before any of these levers ean be 
moved to the operative position a selector 
handle on the right of the desk must register in 
a notch with the corresponding batch number. 
This selector unlocks the required lever in the 
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control desk and maintains the other four in the 
locked position. With the batch number lever 
in its operative position all that is required to 
start a complete batch weighing cycle is the 
depression of a single switch. Each of the 
ingredient feeding and weighing operations 
performed in the cycle is indicated in turn on 
illuminated panels. When the cycle is com- 
plete and the materials are ready for dropping 
on to the conveyor belt, all the auxiliary lights 
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is designed to provide rapid and accurate 
adjustment of the weight of each individual 
ingredient delivered to a hatch in accordance 
with its prevailing characteristics. Such adjust- 
ments can be made during the working period 
without interrupting the normal batching cycle. 

Equipment installed in the control room is 
of particular interest, for it is not only arranged 
to select and control the batch cycle, but it is 
also arranged to show the exact working con- 
ditions in every part of the plant. 

One of the photographs we reproduce shows 
the main control desk for the batching and 


INDICATING PANELS 


go out except those showing that the correct 
weight is in the weigh hopper and that the 
hopper gate is closed. Depression of an 
unloading switch opens the gate valves and 
the ingredients drop on to the conveyor belt. 
The weighing cycle switch can then be operated 
to start another batching cycle. To change 
from one batch to another the batch lever is 
returned to the inoperative position, then, 
on the required number being registered with 
the selector, the appropriate batch lever can 
be pulled into its effective position. 

Another panel in the control room indicates 
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the level of ingredients in the silos, the relative 
positions and condition of the skip hoists, con- 
veyor belt and mixer surge hoppers. A panel 
devoted to each mixer shows the position and 
type of batch in its various stages of prepara- 
tion. Where necessary, the relevant indicators 
are duplicated at operative points throughout 
the plant. 

A comprehensive system of interlocks has 
been introduced to prevent overlapping of 
operations at any point, incorrect batching and, 
so far as is possible, eliminating dependence 
upon the human element. 

The whole plant was designed to meet the 
requirements of Pilkington Brothers, Ltd., and 
the main contractors were :—Main buildings, 
silos, elevators and conveyors, Henry Simon, 
Ltd., Cheadle Heath; weighing machines, 
designed and erected by W. and T. Avery, Ltd., 
Soho Foundry, Birmingham, 40; skip hoists 
and mixers, Liner Concrete Machinery Com- 
pany, Ltd., Newcastle-on-Tyne ; electrical and 
mechanical control gear, designed and con- 
structed by Pilkington Brothers, Ltd. 
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Coal in France 


Coat and the question of insufficient fuel 
supplies has been one of the main problems 
retarding French reconstruction and economic 
improvement since the liberation. The import- 
ant announcement has now been made that in 
1948 France will have much more coal, more, in 
fact, than pre-war. This makes the future 
more hopeful both for industrial and domestic 
users. 

The year 1947 showed an improvement in coal 
supplies compared with 1946, resources being 90 
per cent of those of 1938, as against only 83 per 
cent of 1946. That improvement was due entirely 
to imports, home production being slightly 
reduced. Production amounted to 47,300,000 
tons in 1947, against 48,300,000 tons in 1946 and 
47,500,000 tons in 1938. The reduction was due 
to the strikes in May, November and December. 
Output per man has slightly improved, being 
950kg, against 928kg in 1946, but is still lower 
than the 1230kg in 1938. The Monnet plan’s 
provisions for 56,500,000 tons in 1947 fell short 
by almost 10 million tons. 

Imports in 1947 amounted to 16,510,000 tons, 
as against 10,400,000 tons in 1946 and 22,800,000 
tons in 1938. Thus, there has been an increase, 
and imports are approaching the Monnet plan 
figure of 18,500,000 tons. The United States 
was almost entirely responsible for the increase, 
having supplied 12,013,000 tons, against 
5,181,000 tons in 1946. 

Resources in 1947 amounted to 63,800,000 
tons, as against 59,700,000 tons in 1946. Because 
resources were less than needs, industry received 
only 80 per cent of its 1938 supply and domestic 
users only 50 per cent. 

Production estimates for 1948 show a very 
small increase compared with 1947, the total 
being 52,000,000 tons. Apart from the Lorraine 
basin, no other French mining area is likely to 
increase its extraction notably within the next 
few months. Although French mines are 
making an effort to mechanise, the nature of the 
seams makes it impossible for them ever to 
reach the output achieved by American mines 
and progress will be slow. 

In 1948 up to 250,000 tons monthly of 
secondary imports from Poland, Belgium and 
England are expected, with the two main 
suppliers remaining the U.S.A. and Germany. 
The United States, who supplied an average of 
one million tons per month in 1946, may exceed 
that figure in 1948. In March 1,200,000 tons 
are expected and more in following months. 
The German question is more complex. Follow- 
ing the Saar’s economic union with France, the 
latter will gradually take over the whole of the 
Saar’s coal production, an arrangement which 
will be completed in April, 1949. Ruhr pro- 
duction is still small, only 260,000 tons daily, 
as against 400,000 tons in 1938. It is thought 
that France will probably be allocated 450,000 
tons a month from April, 1948, for both Ruhr 
and Saar coal, increasing to 650,000 tons a 
month by the end of 1948. Together with other 
imports, this will give 1,800,000 to 1,900,000 tcrs 
a month, or a total of 23,000,000 tons for the 
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year. Total resources for the year will be 
75,000,000 tons, as against 70,000,000 tons in 
1938, to be allocated as follows :—Mines, 
800,000 tons (580,000 tons in 1938); railways, 
800,000 tons (same in 1938) ; gas, 400,000 tons 
(360,000 in 1938); electricity, 600,000 tons 
(280,000 in 1938); industry, 2,200,000 tons 
(same in 1938); domestic heating, 1,200,000 
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tons (1,500,000 in 1938); navigation, 100,000 
tons (80,000 in 1938); and miscellaneous, 
100,000 tons (same in 1938). For the first time 
since 1939, equilibrium between resources and 
needs is likely, except for domestic heating. 
This, however, is dependent on social and 
political equilibrium during the year and upon 
the quality of fuel. 


Coal Face Lighting Panel 


FFICIENT lighting at the coal face has an 

important bearing on output and fluorescent 
lighting is now being tried out at several 
collieries in different parts of the country. 
Equally important is safety in the control 
of the lighting circuits and for this duty the 
General Electric Company, Ltd., Kingsway, 
London, W.C.2, has developed a coal face 
lighting panel, which is fully covered by 
Flameproof Certificates F.L.P. 2019, Group I, 
and F.L.P. 2020, Group 2, so that it is suitable 
for use in fiery mines or in petroleum laden 
atmospheres. 

This unit provides an output of 2-5kVA 
at 110V and is designed to operate from 440V, 
500V, 550V or 600V systems, the primary 
winding of the lighting transformer being 
equipped with appropriate tappings. Its 
overall dimensions are 36jin high by 32}in 
wide (including skids) by 17in deep (23in over 
plugs). Coupling plates can be supplied when 
it is desired to join two or more panels together. 
Furthermore, the lighting unit is so designed 
that it can be coupled to G.E.C. automatic 
flameproof gate-end switchgear, type F.M.U.2, 
to form a composite switchboard for the control 
of lighting as well as motors driving coal 
cutters, loaders and conveyors working at the 
coal face. 

As illustrated herewith, the unit consists 
essentially of a skid-mounted, welded-steel 
enclosure, divided horizontally into two com- 
partments. The upper portion, which con- 
stitutes a separate flameproof busbar chamber, 
contains the isolating switch. This switch is 
fully interlocked with the front cover, so that 
the cover can only be removed when the 
isolator is in the off position, and when the 
cover has been taken off the isolator cannot be 
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closed. The lower portion houses a removable 
chassis on which are mounted the transformer, 
contactors, overload and earth-leakage relays 
and fuses. 

Both the contactors and relays, which are 
of the hand reset type, will operate satisfactorily 
at a maximum inclination of 15 deg. from the 
vertical. 

By mounting the various components on a 
removable chassis, maintenance is greatly 
facilitated, and, if spare chassis are kept avail- 


able, faulty circuits may be recommissioned 
very quickly and there is no need to overhaul 
or adjust panels underground. The weight 
of the complete chassis is 1141lb. It is shown 
removed from the unit in our second illustration, 
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window in the front cover of the panel, 

The four-pin flameproof trailing cable plugs, 
which connect the lighting circuits to the light. 
ing panel, as well as the flameproof couplers 
for joining consecutive lighting sections together, 
are of the restrained type, in which insertion 
and withdrawal of the plug is effected by 
means of a large knurled nut. In both these 
fittings, the pilot pin in the socket is shorter 
than the power pins, so that the action of 
withdrawing the plug first interrupts the pilo: 
circuit and causes the contactor to open the 
power circuit before the power pins are wit)- 
drawn. It is thus impossible for open sparkin.: 
to occur, even though an attempt be made tv 
remove a plug when it is “ alive.” 

The lighting fittings themselves may lh. 
of the fluorescent or tungsten filament type. 
They are connected together in pairs through 
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which also illustrates the arrangement of the 
various components. 

Arrangements are made for accommodating 

the incoming cables at either side of the busbar 

chamber. The trailing 

cables for the lighting 

circuits are connected 


through two 30-A, 
four-pin flameproof 
plugs and sockets, 


which protrude from 
the front of the busbar 
chamber. Closing the 
main isolator switches 
on both sets of lamps. 
If only one set of lamps 
is required, the other 
set is disconnected by 
withdrawing the plug 
from the panel. 
Complete protection 
against faults in the 
circuit is given by the 
overload and _ earth- 
leakage relays. In the 
event of overload, the 
relay actuates a trip 
switch, which opens the 
contactor in the lamp 
circuit on which the 
overload occurs, the 
other circuit being left 
in commission. The 
earth-leakage relay is 
connected in the contactor coil circuits, which 
are completed through the pilot and earth cores 
of the trailing cables. These two cores are 
solidly connected together in the last lamp 
fitting on the cable. Should a leakage to earth 
of 5A occur on either lamp circuit, the relay 
operates and opens both contactor coil circuits, 
thereby isolating the whole of the lighting 
installation. At the same time, a second set 
of contacts on this relay closes and lights an 
indicating lamp which is visible through a 


a 5-yard length of four-core trailing cable, 
each fitting being connected also to a 24-yard 
length of cable complete with half of a flame- 
proof coupler, thus forming a self-contained 
10-yard continuous lighting section. Con- 
secutive sections can quickly be joined together 
by means of the couplers and the complete 
assembly connected to the lighting panel. 
This arrangement enables rapid advancement 
at the coal face to be accomplished. 





The Nationalised Electricity 
Supply Industry 


As a preliminary to a conference of the British 
Electricity Authority, the Area Boards and 
the Divisional Controllers, in London on 
Friday, April 9th, the assembly was addressed 
by Mr. Herbert Morrison, Lord President of 
the Council, and Mr. Hugh Gaitskell, the 
Minister of Fuel and Power. 

Speaking first, Mr. Gaitskell said he wished 
to make it plain that the Government them- 
selves did not intend to run the industry. 
Believing that the best results would be achieved 
by giving the B.E.A. and the Area Boards 
a free hand in matters of day-to-day adminis- 
tration, the Government would come into the 
picture only in a limited part of the field, in 
a limited way, chiefly in matters of the national 
interest. 

On the subject of electricity charges Mr. 
Gaitskell asked for a sense of proportion to be 
applied to talk about increases ; we were not, 
in fact, threatened with catastrophic increases. 
Had the undertakings continued in existence 
they would have been obliged to put up their 
charges to cover the higher costs to which 
wages, coal, transport and material prices con- 
tributed. Nevertheless, bearing in mind the 
obligation to do everything possible to keep 
prices down, it was hoped that the new autho- 
rities would consider carefully whether the 
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difficult problem of inherited losses could not 
be dealt with in other ways. Again, he hoped 
that consideration would be given to the 
possibility of reducing charges fairly soon 
(without departing from sound principles of 
costing or upsetting finances) in some rural 
areas where the tariffs had always been high. 

Speaking of the tremendous responsibilities 
for development, Mr. Gaitskell nevertheless 
emphasised the fact that this was not the time 
for recklessly promotional activities. Shortages 
of generating plant, materials and labour called 
for a policy of hastening slowly, but at the 
same time plans could still be laid so that quick 
advantage could be taken of any improvement 
in the general situation. 

Mr. Gaitskell referred to the excellent 
progress made in setting up conciliation 
machinery for settling wages and conditions of 
employees. He expressed the hope that 
equally good progress was being made ir the 
establishment of proper machinery for con- 
sultation on other matters so that employees 
in power stations, workshops and offices could 
feel encouraged to play their part fully in 
contributing ideas that would improve efficiency 
and be of real benefit to the industry and the 
nation. 

Mr, Morrison’s address was concerned with 
the central theme of developing the new 
structure of the industry to the benefit of the 
public interest. Amid some handicaps the 
new organisation of the industry was starting 
with some very substantial advantages. On 
the generation side the previous division of 
responsibility between ownership and the 
control of generating stations had been elimi- 
nated. The Area Boards should now have a 
reasonably balanced load with a useful com- 
bination of urban and rural areas and domestic 
and industrial loads, and should be in a far 
better position than previous undertakers 
to develop the more sparsely populated areas 
and to gain all the other advantages which 
come from diversity. 

In addition to the need for the efficient 
generation and distribution of a cheap and 
abundant supply of electricity, Mr. Morrison 
referred to two further objectives or con- 
sequences of the socialisation of the industry. 
The first was that the new structure must be 
used to dovetail electricity supply as effectively 
as possible into the rest of the national eco- 
nomy. Powers had been given to the Minister 
of Fuel and Power relating to schemes of 
reorganisation and development and training, 
education and research which he must use to 
ensure that the supply industry’s programmes 
fit in with those of other essential industries. 
The gas industry in the past had proved to be 
a lively and worthy competitor of electricity 
in many areas, and Mr. Morrison hoped that 
the strong element of competition and emula- 





tion would remain under the new arrangements 
within the two industries and between them. 

The second consequence of nationalisation 
referred to by Mr. Morrison was the subject 
of public accountability. Dealing with this 
matter under four heads—the public, the 
consumer, the Minister and Parliament, Mr. 
Morrison discussed at some length the responsi- 
bilities of the various boards and stressed the 
importance of securing and maintaining the 
confidence of the public by giving as much 
information as possible about their activities. 

Concluding the preliminaries to the con- 
ference Lord Citrine, Chairman of the British 
Electricity Authority, indicated briefly the 
steps that had already been taken to achieve 
a@ good measure of decentralisation, to allow 
for and encourage the exercising of individuality, 
to facilitate consultation and to tackle the 
important problems of charges and public 
accountability. Decentralisation was to be 
achieved, on the distribution side, by dividing 
the Area Boards into sub-areas, and, further, 
into districts with the maximum of autonomy, 
subject to general co-ordination by the Central 
Authority. On the subject of charges Lord 
Citrine pointed out that if the new organisation 
was to be judged by commercial standards it 
should not be deprived of the ability to take 
the same action as would a commercial 
undertaking. 
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Cunard White Star Liner 
** Parthia ” 


On Saturday, April 10th, the Cunard White 
Star liner “ Parthia” sailed from Liverpool 
to New York on her maiden voyage. She is of 
interest as the fourth post-war liner to join 
the expanding fleet of the Cunard White Star 
Line. She is a sister ship to the “ Media,” 
which was fully described and illustrated in 
our issue of September 5, 1947. The “ Parthia ” 
is the first Cunard White Star liner to be built 
in Belfast by Harland and Wolff, Ltd., the firm 
which was responsible for the construction of 
almost every White Star liner from the time of 
that line’s foundation in 1869 until that com- 
pany’s merger with the Cunard Line in 1934. 

In the table herewith we give the principal 
hull dimensions and propelling and auxiliary 
generating plant particulars. 

The ship was designed by and constructed 
under the supervision of Goodwin Hamilton 
and Adamson, Ltd., consulting naval architects 
and marine engineers, of Cunard Building, 
Liverpool. : From the accompanying engraving 
it will be seen that she has a raked stem and a 
cruiser stern, with a single mast and funnel. 
Like the “ Media,” the streamlined super- 


structure is curved at the forward end and 
embodies a continuous promenade with large 
windows on each side. The continuous upper 
deck is surmounted by a forecastle and a long 
bridge, with superimposed promenade and 
boat decks. The number of passengers 
carried has been restricted to 250. The entire 
Hull Dimensions and Particulars 


Length overall . 531ft 44in 
Length between perpendic ulars 500ft 
Breadth moulded... 708t 


Loaded draught . 30ft 2fin 
Gross tonnage, about 13,340 tons 
Net tonnage, about 7,480 tons 
Designed service speed 17 knots 
Number of passengers ... ... 250 
Officers and crew... ... ... 189 


General cargo capacity 362,380 cubic feet 
Insulated cargo capacity... 60,050 cubic feet 
Propelling Machinery 
. se «ee «ee Twin-screw Parsons 
geared turbine ; im- 
pulse-reaction H.P., 
all-reaction L.P. 


Engines 


Service power, about 13,700 s.h.p. 
Maximum yore about 15,000 s.h.p. 
Boilers . Two Foster Wheeler 
controlled super- 
heater type 


Steam pressure at — 


outlet ‘ 430 Ib per square inch 
Steam temperature yee 4 ,4e0 750 deg. Fah. 
Auailiary Generating Plant 
Engines Four Atlas Polar oil 
engines 
Designed output each engine... 600 b.h.p. 


Number of cylinderseachengine Six 


Generators Harland and Wolff 
— output ¢ each h generator 400kW 

220 
amides set . 50kW 


promenade deck is devoted to public rooms, 
all of which are air conditioned. The public 
rooms and cabins are excellently designed and 
decorated. The navigating and safety equip- 
ment embraces the latest practice. Eight steel 
lifeboats are carried in Welin MacLachlan 
davits, and Brown Brothers electro-hydraulic 
steering gear is fitted. The “ Grinell” auto- 
matic sprinkler and fire alarm system is fitted 
to all public rooms and the passenger and crew 
accommodation, while the cargo holds are 
protected by a CO, smothering system. The 
six cargo holds are served by electric winches 
with Samson posts and steel derricks, the insu- 
lated holds being equipped with brine cooling 
and refrigeration, the plant being supplied and 
installed by L. Sterne and Co., Ltd., of Glasgow. 
The refrigeration plant includes separate com- 
pressors for the air-conditioning load. 


PROPELLING AND AUXILIARY MACHINERY 


The principal particulars of the pro- 
pelling machinery and the auxiliary electric 
generating plant are given in the above table. 

The turbines were designed in collaboration 
with the Parsons Marine Steam Turbine Com- 
pany, Ltd., and the gearing is of the conven- 
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tional double-helical reduction type ; the 
latest type of Michell single-collar thrust block 
is used aft of the gear case. The steel propeller 
shafts run in self-lubricated bearings and 
drive four-bladed propellers, supplied by J. 
Stone and Co., Ltd. 

Economisers of the Foster extended surface 
design, supplied by E. Green and Sons, 
of Wakefield are installed. The condensers are 
equipped with the Weir closed-feed system, and 
a gland evacuation system is fitted to the main 
turbines. The Weir auxiliaries include the 
evaporating and distilling plants. A waste- 
heat boiler is fitted to deal with the oil engine 
exhaust gas heat, and two Cochran boilers, 
to deal with the domestic and ship heating load 
are provided. At sea, steam is bled from the 
first stage of the H.P. turbine to a steam genera- 
tor, which furnishes about 5000 Ib of steam per 
hour at a temperature of 100 Ib per square inch. 
The feed is supplied to the generator by the 
auxiliary boiler feed system, and the condensate 
goes to the auxiliary condenser. The ship we 
have briefly described will, like her sister liner, 
the “‘ Media,”’ no doubt become popular amongst 
passengers who prefer a one-class ship, first 
class, and a seven-day leisurely Atlantic 
voyage. 





The British Engineers’ 
Association 


It is announced by the British Engineers’ 
Association that its Governing Council has 
appointed Sir William Christie, K.C.I.E., 
C.S.I., M.C., as Secretary of the Association, 
in succession to Mr. J. W. Thomas, B.Sc., 
LL.B., M.I.E.E., who has resigned to become 
Chief Education and Training Officer of the 
British Electricity Authority. Sir William 
Christie has been a member of the Indian 
Civil Service since 1919, and over the past 
ten years has held successive appointments as 
Financial Secretary and as Chief Secretary 
to the United Provinces Government, and as 
Chief Commissioner in Delhi Province. Sir 
William’s wide experience also includes ser- 
vices as Government Director on the Boards 
of certain industrial undertakings in India. 





International Chamber of 
Shipping 

Last week, on Tuesday, April 6th, a meeting 
of the Steering Committee of the International 
Chamber of Shipping took place in London 
for the first time since the name of the organi- 
sation was changed from that of the Inter- 
national Shipping Conference. The President 
of the Chamber of Shipping of the United 
Kingdom, Sir George P. Christopher, took 
the chair and the countries represented included 
Belgium, Canada, France, Greece, The Nether- 
lands, New Zealand, Norway, Sweden and 
the United Kingdom, and the United States 
of America. In welcoming the delegates, the 
chairman said that the main purpose of the 
meeting was to consider the results of the 
United Nations Maritime Conference at Geneva, 
and the form of convention then produced, 
which established an Inter-Governmental Mari- 
time Consultative Organisation. The future 
relation of the International Chamber of Ship- 
ping with the Inter-Governmental Maritime 
Consultative Organisation and the Economic 
and Social Council had also to be considered. 
A resolution was carried by the Committee, 
representing as it does the major part of world 
shipping, welcoming the European Recovery 
Plan adopted by the United States Govern- 
ment, with a view to repairing the moral and 
material damages of war, and reconstituting 
the economic life, freedcm and security of 
the peoples of Europe, and pledging the fullest 
co-operation within the power of the shipping 
industry in any services required of it to achieve 
that purpose. The reports of the delegates 
to the United Nations Maritime Conference at 
Geneva were then considered. The establish- 
ment of an Inter-Governmental Marine Con- 
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sultative Organisation with only consultative 
and advisory powers was noted with satis- 
faction, and the proposed establishment of a 
Marine Safety Committee with functions in 
the technical sphere was approved. An 
International Safety Conference will take 
place in London on April 23rd. The re-estab- 
lishment of the Comite Maritime International 
as the competent authority on maritime law 
was welcomed. 





Education for Industry and 


Commerce 


In the course of an address to the County 
Councils Association on Wednesday, April 
7th, the Minister of Education, Mr. George 
Tomlinson, announced the appointment of 
Lieut.-General Sir Ronald Weeks as the first 
chairman of the National Advisory Council on 
Education for Industry and Commerce. The 
Minister said that he was now taking steps 
to constitute the Council, having accepted in 
principle the findings of a working party, 
which, in December last, recommended the 
establishment of a National Advisory Council 
on Education for Industry and Commerce to 
advise him on the national policy necessary 
in this sphere. The working party, the Minister 
observed, also emphasised that there was at 
this time, as never before, a real need for 
well-trained craftsmen, technicians, techno- 
logists, scientists, research workers and mana- 
gers. Sir Ronald Weeks, who is an Honorary 
Fellow of Caius College, Cambridge, is deputy 
chairman of Vickers, Ltd., chairman of the 
English Steel Corporation, Ltd., and a director 
of Pilkington Brothers, Ltd., and other com- 
panies. During the war he served as Director- 
General of Army Equipment and Deputy 
Chief of the Imperial General Staff. 


a ne 


Convention on Scientific Radio 


On April 7th and 8th last week a conven- 
tion on scientific radio was held jointly by the 
Institution of Electrical Engineers and the 
British National Committee for Scientific 
Radio (set up under the auspices of the Royal 
Society). The convention was intended to 
give an opportunity for a preliminary survey 
of the British contribution to be presented at 
the forthcoming meeting of the Union Radio 
Scientifique Internationale (U.R.S.I.) in Stock- 
holm, in July, 1948. It may be recalled, in 
passing, that the purpose of the U.R.S.I. is 
to promote scientific research in radio tech- 
nique, particularly in those fields in which 
international co-operation is desirable or neces- 
sary; that the U.R.S.I., under the presidency 
of Sir Edward Appleton, has its headquarters 
and general secretariat in Brussels; and that 
the U.R.S.I. has, in the past, held general 
assemblies in Washington, Brussels, Copen- 
hagen, London, Venice (1938) and Paris 
(1946), with a British delegation participating 
at each meeting. Reverting to the Convention 
on Scientific Radio, the proceedings last week 
were divided into four sessions corresponding 
in scope to the four Commissions of the U.R.S.I. 
—Standards and Measurements, Propagation 
of Waves, Radio Noise, and Radio Physics. 
Accordingly, a number of papers were pre- 
sented and discussed under each of these heads. 
Synopses of these papers are given in a booklet 
on the convention, published by the I.E.E., 
in conjunction with the British National Com- 
mittee for Scientific Radio. The papers will 
be published in abstract form in the I.E.E. 
Journal, together with the discussions and the 
authors’ replies. 


—— 


CHromME Ore Prices.—The Ministry of Supply 
states that in consequence of increase in rail rates 
in India the selling price of Baluchistan metallurgical 
chrome has been increased as and from April 15th 
to £10 17s. 3d. per ton for deliveries effected direct 
ex ship, and £11 18s. 9d. for deliveries effected 
ex store. 
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British Standards Institution 


AU British Standard Specifications can be obtained from 
the Publications Department of the Institution at 28, 
Victoria Street, London, 8.W.1. 


PORTABLE FIRE EXTINGUISHERS 

No. 1382. This standard refers to portable fire 
extinguishers of the gas/water pressure type of 
riveted construction. It contains details of 
materials and construction of body and pressure 
container as well as fittings and also gives methods 
of test and marking. Due to the fact that there is a 
demand for early publication and the discussions 
on welding have not yet been completed, it does not 
at present include any requirements for welded 
construction. It is hoped in the near future to 
publish a revision which will include various 
methods of welding as an alternative to the riveted 
construction covered by the present issue. This 
standard is complementary to B.S. 138, Portable 
Chemical Fire Extinguishers of the Acid Alkali 
Type (Excluding Foam Type), and B.S. 740, 
Portable Chemical Fire Extinguishers, Foam and 
Carbon Tetrachloride Type. Price 2s. post free. 





SAFETY BELTS AND HARNESS 

No. 1397. Safety belts have been in use in 
industry for a considerable time by Post Office 
wiremen, window cleaners and others who, having 
to work at a height, have made use of some type of 
belt to prevent them from falling. Many belts 
which have been available in the past have, how- 
ever, been so cumbersome that men would not 
wear them, or of such light construction that they 
would not stand the strain. Moreover, although it 
is comparatively easy to construct a belt which will 
prevent a body from falling, it is much more com. 
plex to design a belt which will arrest a fall in the 
correct posture and without causing serious damage 
to the wearer. The British Standards Institution 
was asked to produce a specification for safety belts 
following a number of fatal accidents through faulty 
belts, and this standard has now been produced to 
meet this need and to prescribe types of belts that 
will ensure safety in use. No attempt has been 
made in the standard to design belts for any 
particular use, as it was felt that this would tend to 
restrict the ingenuity of the belt manufacturer and 
to retard the production of improved designs. 
Instead, the standard ensures that the materials 
used and the method of manufacture will produce a 
belt of ample strength and it also specifies a method 
of test which ensures that the belt is so designed as 
to run the least possible risk of injury to the wearer 
in the case of a fall. 

The method of testing, which is simple and prac- 
tical, employs a jointed dummy resembling as far 
as possible the human body and having a weight 
distribution as near as possible to that of the human 
body, the total weight being that of a heavy man. 
The dummy is dropped in the belt through the 
maximum drop which the anchorage allows, and a 
careful study is made of the manner in which the 
fall is arrested. An examination of the belt itself 
after the drop is also made to discover whether any 
weaknesses in the belt have made themselves 
known. 

The preparation of this standard has taken 
several years and many sources have been tapped to 
obtain the best information on this difficult subject. 
The experience of rock climbers, the design of 
parachute harness and the experience of industry 
has been carefully sifted, and the present standard 
has been produced as the result of these investiga- 
tions. Price 2s. 6d. post free. 





GLOSSARY OF TERMS APPLICABLE TO 
WROUGHT PRODUCTS IN COPPER, ZINC, 
BRASS AND OTHER COPPER ALLOYS 

No. 1420. This glossary is based on proposals 
submitted by the British Non-Ferrous Metals 

Federation, which had taken steps to obtain repre- 

sentative views from the trade interests concerned. 

The definitions have been related throughout to 

current commercial practice and due consideration 

has been given to Custom’s definitions. These 
factors have necessitated the omission of certain 
terms and the drafting of several of the definitions 
in a manner less precise than is usual in British 
Standards. The scope of the glossary has been 
limited to wrought products, but it is hoped that 
further sections will be published in due course 
covering raw materials, cast shapes*and, possibly, 
certain fabricated products. Although the terms 
have been defined in relation to copper alloys and 
zine, it is appreciated that the issue of the glossary 
as a British Standard will have an indirect effect 
on the terminology used for other metals and alloy. 

The Institution will appreciate any comments on 

the possible extension of the scope of the glossary 

or on the publication of separate sections to cover 
terms used in relation to other non-ferrous metals.— 

Price 2s. post free. 
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Electronic Process Timer 


We have received some interesting particulars 
of a compact process timer which allows the 
duration of a process to be controlled elec- 
tronically within the range of one-quarter to 
sixty seconds. The timing interval is smoothly 
adjustable throughout this range by a single 
potentiometer control, and the accuracy of 
5 per cent is stated to be independent of 
supply frequency variation or voltage changes 
of +15V. No resetting is necessary and any 
timing operation can be repeated automatically 
as often as is required, without having to handle 
the instrument. 

The equipment, which is made by Electro 
Methods, Ltd., 220, The Vale, London, N.W.11, 
uses @ circuit based on the known discharge 
time of a condenser discharging through a 
resistor. Referring to the accompanying 
diagram, as long as the switch S is open the 
relays A and B are de-energised and the con- 
denser C, becomes charged to the peak voltage 
between the point 2 and the slides on the poten- 
tiometer R;. This charging current flows (vid 
the resistor R,) during the half-cycle when 
the point 2 is positive: grid rectification takes 
place in the thyratron and the grid side of the 
condenser C, becomes negative. By choosing 
high time constant components the discharge 
through the resistor R, during the negative 
half-cycle is so slow as to be negligible for 
practical purposes. 

To start the timing cycle the switch S is 
closed, thereby energising the relay B and 
closing the load contacts b,. At the same time 
the contacts 6, are closed, the cathode is con- 
nected to the point 1, and the charging circuit 
is by-passed. The condenser C, now begins to 
discharge through the resistor R,. As this 
discharging process continues the grid of the 
thyratron takes a positive drift until a point is 
reached when one of the superimposed a.c. 
peaks is sufficient to trigger the valve. At this 
instant the thyratron begins to conduct current, 
but only for long enough to energise the relay 
A strongly enough for the contacts a to” break 
the circuit for the relay B. Immediately the 
relay B is de-energised the load contacts b, 
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are opened and the timing cycle ends. At the 
same instant the cathode circuit contacts 
6, are opened, the thyratron ceases to fire and 
the condenser C, becomes charged ready for 
the next cycle of operations. 

The time interval setting 1s altered by moving 
the slider to a new position on the potentio- 
meter R;. This change alters the initial charging 
voltage of the condenser and, with it, the time 
required to reach the critical conducting voltage 
of the .thyratron after the moment when the 
switch 8 is closed, It should be noted that the 
timing operation is quite independent of the 
length of time for which the switch S remains 
closed, and that the load is disconnected through 
the actions of the relays A and B immediately 
the valve becomes conducting. 

It will be seen that, unless the switch S 
remains closed the valve is only required to 
fire for an instant while the load is being 
switched off at the end of the timing operation. 
Normally, therefore, the valve (an EN 31 
thyratron) fires only momentarily, so that it 
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has a long life comparable with that of the 
relays. The contacts of the output relay are 
conservatively rated for 500W at 220~250V a.c. 

An earthed metal cabinet measuring 6in 
by 5in by 5in houses the unit (illustrated here- 
with), which is fitted with an on-off switch, 
“start”? switch, a timing control with dial 
graduated from one-quarter to sixty seconds, 
and a terminal board so that external switches 





ELECTRONIC PROCESS TIMER 


can be incorporated. Supplementary units can 
be supplied for handling larger loads up to 6kW. 

The equipment described above is suitable 
for a wide variety of industrial processes 
which require accurate timing control. By 
suitably interconnecting more than one unit 
it is possible to combine in continuous sequence 
a number of timing operations, each of which 
can be varied independently of the others. 
For example, in flash or impulse testing, one 
unit could be used to apply an impulse of 
adjustable duration with a second unit to 
control the adjustable “‘ idle ”’ interval. 


—————_>—————- 


Continental Engineering News 


Hydro-Electric Plants in Sweden 


A large hydro-electric plant has been 
opened recently by Princess Sibylla of Sweden. 
This plant, situated on the Rapid Nam (Naém- 
forsen), a part of the River Angerman, Northern 
Sweden, is equipped with two-turbo-generators 
having a total capacity of 55,000kW. 

The cost of the Naémforsen power station 
was 20,500,000 Swedish crowns. 

At present, three other hydro-electric plants 
are being built on the River Angerman and its 
tributaries, the Fersmo, Kilforsen and Faxalven 
plants. The Fersmo plant will be equipped 
with two turbines with a generating capacity 
of 75,000kW, whilst the capacity of the 
Kilforsen power station will be 180,000kW. 

In order to increase the head both plants are 
in deep galleries, driven through the rock. 
The discharge gallery of the Kilforsen power 
stations will be 5 miles long, the longest in 
Sweden. 

The Faxalven power plant will be completed 
in 1951. It will be equipped with three groups 
of turbines, generating 165,000MW. The tur- 
bines will be placed in a machine room, at a 
depth of 300ft. The discharge gallery will be 
4} miles long. 

Since 1939 several hydro-electric plants have 
been built in Sweden. The annual output of 


Swedish hydro-electric energy increased from. 


5000 million kilowatt-hours in 1939 to 13,000 
million kilowatt-hours in 1947. 


Progress of Holland’s Reconstruction 
A publication issued recently by the 
Dutch Ministry of Reconstruction and Housing 
gives interesting details on the progress of 
reconstruction work in Holland. 
As regards bridges and roads, Dutch autho- 
rities were faced after the liberation with the 
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tremendous task of restoring communications 
throughout the country. In addition to 
innumerable small and medium-span bridges, 
nineteen long-span highway bridges were 
destroyed. 

Now seven long-span highway bridges have 
been permanently rebuilt, others having been 
temporarily restored by means of Bailey trusses 
or pontoon bridges. At present, several other 
long-span highway bridges are being rebuilt. 
It is hoped that the reconstruction of all 
bridges will be completed by the end of 1949. 

As regards roads, the new State road from 
Arnhem to Nijmegen, seriously damaged during 
the war, is now entirely restored. Other war- 
damaged roads are being rehabilitated. 

The heaviest damage suffered by Holland 
was the destruction of 14 miles of dykes of 
the island of. Walcheren, where nearly 40,000 
acres of fertile ground were flooded. 

A great deal of heavy equipment was used 
for the draining of Walcheren, including 
13 large suction dredgers, 88 tugs, 135 barges, 
5 large and 15 smaller cranes, 38 draglines as 
well as a large number of trucks, carts and 
narrow-gauge locomotives. Now, all the dykes 
are restored and many houses repaired, and 
1000 emergency dwellings have been erected. 


Railway Bridge Rebuilding in Northern 
Italy 
e During the war, Italian railways, 
especially in the northern part of the country, 
underwent considerable damage. 

Reconstruction work started soon after the 
liberation, and now many structures have 
already been restored, despite various impedi- 
ments and shortage of building materials. 

In the Padana Vale, three important bridges 
were recently put again in service. These are 
the bridges over the River Po near Ostiglia, 
over the River Adige near Parona, and over the 
River Mincio near Peschiera. 

The Ostiglia bridge was composed of seven 
steel spans, of the lattice girder type, each 
238ft long. All spans were damaged and two 
of them entirely destroyed. 

The bridge over the Adige near Parona was 
composed of five steel spans, each 54ft long. 
Its decking carried a double-track line. The 
bridge was blown up during the war. Owing to 
steel shortage it was decided to rebuild the 
structure in reinforced concrete. 

The Peschiera bridge, situated on the main 
Milan-Venice. line, was composed of seven 
masonry spans of 75ft each. Its destruction 
during the war precluded any repair work. 

A new bridge, similar to the pre-war structure, 
was erected at a distance of 49ft from the 
blown-up bridge. The new bridge carries a 
double-track line. 


Belgian Ten-Year Industrial Plan 
A ten-year plan of public invest- 

ments, prepared by the Belgian Government, 
is being presented to the Parliament for 
approval. The total cost of the scheme is 
estimated at some 150,000 million Belgian 
francs (about £850 millions), extended over a 
period of ten years. 

About 13,000 million francs will be spent in 
1948. 

Expenditure is divided under the following 
headings (in millions of Belgian francs) :— 





Ministry of Communications -- 62,030 
ee - 46,792 
Antwerp and Ghent harbours. 9,500 
Provinces and Commons’ works ... . 27,400 
National defence ... we te 5,186 
Total .-- 150,908 


The 62,030 millions destined for the Ministry 
of Communications will be distributed as 


follows :— 
Millions 
RReilwaye 2. oc. cece cee cee cae ee 4,005 
Brussels Junction Railway ... ... ... 805 
Suburban railways ae ads ee ee! 
Merchant navy 1,438 
Aeronautics 3,485 
ee ae 504 
Telephone and Telegraphs ... ...... 8,811 
Belgian broadcasting ... ... ...  -- 822 


Of the provision of 46,792 million francs to 
Public Works, 18 per cent will be spent on 
highways, 55 per cent on waterways, and 27 
per cent on buildings. 
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Industrial and Labour Notes 


Iron and Steel Production 


In spite of the Easter holiday, British 
stee] production during March reached a new 
record level. The weekly average output of 
ingots and castings was 290,700 tons, which 
represented an annual rate of 15,117,000 tons, 
compared with an annual rate in February 
of 15,049,000 tons. Steel production for the 
first quarter of this year was at an annual 
rate of 14,933,000 tons, compared with 
13,679,000 tons in the last quarter of 1947. 
Hitherto, the highest rate achieved in any 
quarter was in the April—June period of 1940, 
when output was running at an annual rate of 
14,109,000 tons. 

Pig iron production also showed further 
improvement in March, an average weekly 
production of 178,900 tons, representing an 
annual rate of 9,303,000 tons. Output in the 
first quarter of this year was at an annual 
rate of 9,084,000 tons, compared with 8,505,000 
tons in the fourth quarter of 1947. The British 
Tron and Steel Federation says that although 
pig iron production has increased steadily, it 
is not yet sufficient to check the continued 
drain on stocks. Additional supplies of coke 
are necessary. 


Wages and Wages Councils 
During last week, the Minister - of 
Labour issued the text of a revised letter which 
he has addressed to Wages Councils and Wages 
Boards in the light of the White Paper on 
“Personal Incomes, Costs and Prices.” It 
emphasises that the present economic situation 
of the country calls for the utmost co-operation 
throughout industry, ahd the hope is expressed 
that when considering any matter likely to 
affect personal incomes, costs and prices, Wages 
Boards and Wages Councils will have full 
regard to the principles of the White Paper. 
The letter goes on to say that the Govern- 
ment considers it important to maintain 
unimpaired the full responsibility of voluntary 
joint negotiating machinery for determining 
the terms and conditions of employment of 
workers. The legal provisions under which 
Wages Boards and Councils operate, it is 
pointed out, are not affected by the White 
Paper, which should not be regarded as being 
in the nature of a legal pronouncement or 
directive by the Government, but as setting 
out principles for which the Government 
seeks the voluntary support of industry. The 
letter suggests, however, that as an adminis- 
trative measure it would assist the Minister 
of Labour, in the discharge of his statutory 
responsibility for confirming proposals, to be 
informed that in their deliberations Wages 
Councils and Boards have taken the White 
Paper into account. For that purpose the 
request is made that all proposals submitted 
should be accompanied by a memorandum 
for the Minister’s information showing that the 
principles outlined in the White Paper have 
been considered. 


Rates of Wages and Hours of Labour 

Changes in wage rates, reported to 
the Ministry of Labour as having taken effect 
in the United Kingdom during February, 
resulted in an aggregate increase of £125,000 
in the weekly full-time wages of about 470,000 
workpeople. In addition, a number of work- 
people had their hourly rates of pay increased 
so as to give approximately the same weekly 
wages as before for a shorter working week. 
In the first two months of this year, it is esti- 
mated that approximately 802,000 workpeople 
received pay increases aggregating £230,000 
a week. In the corresponding two months 
of 1947 there were net increases of about 
£138,000 in the weekly full-time wages of 
647,000 workpeople. 

Changes in hours of labour during February 
resulted in an average reduction of about two 
hours a week for 90,000 workers. Amongst 
those affected by the changes were electricians 
employed on installation and maintenance 


work in Scotland, whose weekly hours were 
reduced from forty-seven to fortv-four for day 
workers, and from forty-five te forty-four 
for night shift workers, and most workers 
in the silica and sand moulding industries 
whose normal working week was reduced from 
forty-eight to forty-four hours. 


Anglo-French Industrial Collaboration 


Representatives of the Federation of 
British Industries, headed by the President, 
Sir Frederick Bain, last week held a meeting in 
London with Monsieur Paul Gilbert, the 
President, and Monsieur Paul Turot, General 
Secretary of the Association for Franco-British 
Economic Expansion. It is understood that 
this Association has been founded recently on 
the initiative of the General Council of French 
Employers and of leading representatives of 
French production and Trade. 

Monsieur Gilbert explained that he was 
anxious to explore the possibilities of closer 
Anglo-French collaboration on industrial and 
economic matters, with special attention to 
European recovery. After a full exchange of 
views, the F.B.I. representatives expressed 
themselves in full sympathy with the general 
objectives set forth. It was agreed that the 
Federation of British Industries should act as a 
nucleus on the British side, and that both parties 
should, in the first instance, examine the means 
of establishing closer contacts between indi- 
vidual British and French industries. Mean- 
while, it was resolved that the Association 
for Franco-British Economic Expansion and 
the F.B.I. should keep in close contact to 
review progress and to examine further 
possibilities of collaboration. 


Revised Export Targets 


The revision of the United Kingdom’s 
overall export target, which for the end of 
1948 has now been set at 150 per cent of the 
1938 volume, was explained at a Press con- 
ference on Tuesday last by the President of 
the Board of Trade, Mr. Harold Wilson. It 
will be recalled that in September last the 
end-1948 target was set at 160 per cent of 
1938. Mr. Wilson said that the most important 
reason for the change was that considerably 
less steel would be available in the engineering 
industries than would be required to meet the 
original targets, some of which were found to 
be unrealistic in the light of steel supplies 
likely to be available in 1948. 

The deficiency, Mr. Wilson continued, had 
made it necessary for many of the targets in 
the machinery and vehicles groups to be 
substantially, reduced. The new targets took 
into account adjustments that had been made 
as a result of discussions with industry following 
the publication of the original targets. In 
the engineering industries, however, Mr. Wilson 
said that it had not yet been possible to discuss all 
the new targets, and that they had been prepared 
by the Ministry of Supply in the light of its 
knowledge of the steel supplies available and 
its estimate of the proportion of total output 
that would be available for export. The targets 
would, of course, be discussed with the engineer- 
ing industries as soon as possible, and, if 
necessary, the figures would be adjusted. 

In preparing a comparison of the old and 
new targets, the Board of Trade, Mr. Wilson 
explained, had quoted values in terms of the 
price level anticipated for the end of 1948. 
On this valuation, the target for exports 
classified under ‘‘ Metals and Metal Products ”’ 
—which includes iron and steel, non-ferrous 
metals, machinery of all kinds, electrical goods, 
vehicles, ships and aircraft—has been reduced 
from £72-55 million to £66-15 million. 
Whilst some of the individual targets in this 
group remain unaltered, and others have been 
increased, the general effect of the revision 
means that, by volume, the machinery target 
has been reduced from 244 per cent of 1938 
to 206 per cent, and the vehicles, ships and 


aircraft target from 319 per cent of 1938 to 
260 per cent. On the other hand, the target 
for electrical goods and apparatus has been 
increased from 198 per cent of 1938 to 235 
per cent. 


Manpower in Europe 


In January and February of this 
year, there took place in Rome, under the 
direction of the Committee of European 
Economic Co-operation, a conference to study 
the subject of manpower in Europe. It was 
attended by representatives of thirteen coun 
tries and of the Economic Commission for 
Europe, the International Labour Organisation, 
and the Preparatory Commission for Inter- 
national Refugee Organisation. The official 
report of this conference has now been pub- 
lished (H.M. Stationery Office, price 1s.), 
and it indicates that in surveying the present 
manpower situation, the conference gave a 
good deal of attention to such matters as the 
redistribution of manpower in Europe and to 
productivity. 

The report recalls that in July, 1947, the 
requirements for foreign manpower expressed 
by different European countries for a period 
varying from twelve to eighteen months 
amounted to 677,000 persons. For the year 
1948, however, the manpower needs of the 
European immigration countries—Austria, 
Belgium, France, Luxemburg, the Netherlands, 
Sweden, Switzerland and the United Kingdom 
—are reckoned to be 380,700 workers, which 
includes 286,800 skilled workers. The 
estimated requirement of the United Kingdom 
is 100,000 workers. The reduction in the total 
manpower requirements, compared with the 
1947 estimate, is attributed to the consider- 
able numbers of foreign workers who have gone 
into the immigration countries in the last six 
months, to the greater utilisation of existing 
national manpower resources, to the reduction 
in economic activity in some countries as a 
result of the lack of raw materials, and to the 
housing shortage in many European countries. 
Another matter discussed by the conference 
was the measures taken or in contemplation 
in the various European countries to increase 
the manpower available for essential branches 
of production or to find employment for surplus 
manpower. A section of the report referring 
to these measures includes observations on the 
related problems of labour controls, hours of 
work, productivity, vocational training and 
housing. 


Trade Unionists in Industry 


The Trades Union Congress has pub- 
lished in the current issue of its monthly 
journal some figures which indicate the number 
of workers in civil employment who are mem- 
bers of affiliated unions. They show that at 
the end of 1946 there were in this country 
18,122,000 people in civil employment, and of 
that number 7,541,000 belonged to unions 
affiliated to the T.U.C. 

Classifying the figures by trades, it is stated 
that of the 692,000 people employed in the 
collieries, 560,000 were members of trade 
unions. In the metals and engineering indus- 
tries 2,811,000 were employed and 1,528,000 
were union members, -in building and civil 
engineering 1,250,000 were employed, of whom 
639,000 were members of unions; and of the 
1,373,000 employed in the transport industries, 
1,088,000 belonged to trade unions. 

The figures of those in civil employment, the 
T.U.C. explains, relate to males between the 
ages of 14 and 64, and to females between 
14 and 59, and they include employers and self- 
employed as well as employees. It is also 
explained, in quoting union memberships, that 
some craft unions have their members spread 
over more than one industry. The T.U.C. 
says, however, that the numbers involved are 
not sufficiently great to invalidate the general 
position. 
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French Engineering News 


(From our French Oorrespondent) 


Despite difficulties in obtaining supplies of 
crude oil, French refineries increased their 
treatment capacity from 3,290,000 tons in 
1946 to 7,000,000 tons in 1947. Although only 
73 per cent of this capacity was used compared 
with 87 per cent in 1946, the tonnage treated 
was almost doubled, from 2,853,000 in 1946 
to 5,090,000 tons in 1947. 

* * * 

Production by the steel industry for February 
was 478,000 tons of iron and 556,000 tons of 
steel, compared with 459,000 tons and 552,000 
tons respectively in January. January pro- 
duction consisted of 315,000 tons of Thomas, 
195,000 tons of Martin, and 406,000 tons of 
sheet steel. The monthly average for 1938 
was 311,000 tons Thomas, 173,000 tons 
Martin, and 342,000 tons sheet steel. 

* * * 

Le Havre now possesses the most powerful 
radar installation on the Continent. The 
apparatus is equipped with American parts 
and tests to show how radar can assist in the 
working of a port have been satisfactory. 
Havre radar works on a 10cm wave-length, at 
180kW. Antenne are placed at the top of a 
45m pylon and include a parabolic rotating 
reflector, which turns once in eight seconds. 
The equipment can detect a trawler sixty miles 
out at sea in less than three seconds. 

* * * 


A forty-eight-hour strike in the Nord and 
Pas-de-Calais mines affected about 20,000 
miners if the second week of March. The 
conflict started at Leforest, where miners were 
paid strictly according to output, following the 
application of a Ministry of Industrial Produc- 
tion circular. The strikers are demanding a 
minimum of 12,900 francs a month, withdrawal 
of sanctions against strike breakers, improved 
rations, and a coal distribution each week to 
pensioners, widows and invalids. According 
to the Secretary General of the Miners’ Federa- 
tion, the minister has agreed to suspend the 
offending circular and a commission is to study 
possibilities of improving food supplies. 

» * a 


The situation in the rolling stock con- 
struction industry is expected to improve this 
year. In addition to repair orders from the 
S.N.C.F. some orders for new wagons and 
coaches have been received from outside 
France as well as from nationalised industries ; 
but activity has mainly consisted of big repair 
programmes to wagons and carriages. In the 
meantime, orders remain subject to avail- 
ability of steel supplies. In January, 1946, 
11,700 wagons were ordered; the order 
required 152,700 tons of steel, but the industry 
is still short by 40,000 tons of this figure. Owing 
to the varying needs of the railways it has not 
been found possible to establish priorities for 
the different types of wagons. The 8.N.C.F. 
also needs passenger coaches, and orders were 
given in January, 1946, for 350 main line and 100 
local coaches, requiring 8800 tons of steel. None 
has yet been delivered, but constructors hope to 
deliver the first main line coach this summer. 

A recent order to the United States con- 
sisted mainly of railway steel products and 
mechanical parts. The steel ordered will be 
sufficient for the construction of 12,000 wagons, 
which will be ordered from French constructors. 
The first deliveries of the 75,000 tons of steel 
concerned have already started and it is 
probable that many of the wagons will be ready 
this year, as the construction capacity of 
French plants is 20,000 wagons a year, or more, 
if necessary. Normal activity is almost assured 
to constructors until the end of 1949. 

During a recent debate in the Conseil de la 
Republique it was suggested that following 
large purchases in America the 8.N.C.F. had 
1400 locomotives too many. The Minister of 
Transport stated, however, that that was not 
the case. The S.N.C.F. was waiting for delivery 
of wagons corresponding to the 1400 locomo- 
tives. All locomotives ordered had _ been 
received, but not all the wagons. When the 
latter were available, all locomotives would 
be fully utilised. 
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Notes and Memoranda 


Rail and Road 


Moror VEHICLE PRODUCTION AND REGISTRATION. 
—Statistics published by the Society of Motor 
Manufacturers and Traders, Ltd., show that 23,375 
private cars and taxicabs, and 12,165 commercial 
vehicles were produced in the United Kingdom in 
February. New registrations in Great Britain 
during January totalled 10,835 private cars and 
13,162 commercial vehicles. 


Rattway Recerpts.—The latest return issued 
by the British Transport Commission shows that, 
in the four weeks ended March 21st, traffic receipts 
of British Railways totalled £24,825,000. The 
total receipts in the period January Ist to March 
21st were £72,750,000, compared with £56,003,000 
in the corresponding period of last year. The 
increases in fares, rates and charges introduced 
later in 1947 must, however, be borne in mind in 
studying the comparison. 

RETIREMENT OF Mr. W. CuarLes Botton.—The 
Western Region of British Railways states that 
a well-known pioneer of commercial motor trans- 
port, Mr. W. Charles Bolton, its London District 
Road Motor Engineer, retired on April 5th. He 
joined the G.W.R. in 1904, a year after that com- 
pany introduced the first omnibus service in Eng- 
land between Helston and the Lizard, and he drove 
the first double-decker which ran between Penzance, 
Marazion and Newlyn. At that time, the company 
had four motor vehicles; to-day the Western 
Region has over 8000. 

TraFFic ConTRoL Proposats.—The ‘Traders’ 
Road Transport Association—an organisation for 
“C” licence holders—has asked its members in 
the London and Home Counties area to keep a 
close watch on the effect of any proposals for con- 
trolling traffic. Concern is expressed, in a letter 
which has been circulated, at the increasing volume 
of regulations restricting the movement of traffic, 
particularly in towns and villages. Among the 
points which members are asked to watch are that 
no regulation is more restrictive than is necessary 
in the circumstances, and that adequate provision 
is made in all cases to ensure that there are reason- 
able facilities for meeting the minimum require- 
ments of commercial vehicle operation. 


Air and Water 


Parsons MemorraL Lecrure.—This year’s 
Parsons Memorial Lecture is being arranged by the 
North-East Coast Institution of Engineers and 
Shipbuilders. It is to be delivered by Dr. T. W. F. 
Brown on the subject of “ British Marine Gas 
Turbines.” The date of the lecture will be announced 
later on. 

Om PreetiIne ror Lanp Irrication.—The 
Chinese Ministry of Communications has authorised 
the Yunnan Provincial Government to use about 
140 miles of the wartime India-China oil pipeline 
for farming irrigation projects in several districts 
in the province. The pipeline, which runs from 
Ledo on the Assam frontier to Kunming, capital 
of Yunnan, was built during the war with lend- 
lease materials. It has not been in use since the 
end of the Japanese war. 


CONFERENCE ON SAFETY OF LIFE aT SEA.— 
The Ministry of Transport says that arrangements 
for the International Conference on the Safety of 
Life at Sea, which will open in London on April 
23rd, are approaching completion. The conference 
headquarters will be the premises of the Institution 
of Civil Engineers, Great George Street, Westminster, 
S.W.1. It is expected that the vast amount of 
work necessary to revise the 1929 Convention for 
the Safety of Life at Sea will occupy fully the time 
of the delegates for the whole of the prescribed 
period, which extends until June 11th. Thirty-two 
nations have been invited to take part in the 
conference. 

Tue Royat New Zeatanp Navy.—The Minister 
of Defence of New Zealand has stated that, after 
consultation with the Admiralty, it has been decided 
to maintain in commission one cruiser, at present 
in a training capacity, and a flotilla of six anti- 
submarine escort vessels, fully operational. One 
surveying vessel is to be kept in constant employ- 
ment, and one cruiser will be held in reserve in 
New Zealand, together with minesweepers and 
harbour defence craft. The anti-submarine escort 
vessels recommended by the Admiralty are ‘‘ Loch ” 
class frigates, and six of these ships are being 
secured, together with a seventh vessel of similar 
size to be fitted out for permanent surveying 
duties. The frigates, which will be named after 
New Zealand lakes, have a displacement of 
1400 tons. 


Miscellanea 

B.E.A. APPoinTMznt.—The British Electricity 
Authority announces the appointment of Mr. J. A. 
Lee, M.I.Mech.E., M.I.E.E., as transmission con- 
struction engineer at its head office Mr. Lee has 
been construction engineer of the Central Electricity 
Board since July, 1928. 

Brirain’s Coat ReEserves.—A written reply 
by the Minister of Fuel and Power states that, 
according to the reports of the regional survey 
committees appointed jn 1944, the reserves of 
deep mineable coal in Great Britain are 42,000 
million tons. The reply adds that at the present 
rate of extraction these would be sufficient to last 
about two centuries. 

THe Human Factor iw Inpustry.—The British 
Association is arranging to hold a conference at 
Leamington Spa on Saturday, May 8th, to discuss 
the subject of “The Human Factor in Industry.” 
The two sessions, which will occupy the afternoon 
and the evening, will be presided over by Sir Henry 
Tizard, President of the British Association, and 
chairman of the Cabinet’s Advisory Council on 
Scientific Policy, and Sir George Schuster, chairman 
of the Industrial Productivity Committee’s Panel 
on Human Factors. 


Raw Marteriats Guipe.—The Board of Trade 
has published a revised Raw Materials Guide which 
sets out all the raw materials at present controlled 
by the Board and by the Ministry of Supply. It 
gives particulars of the relative Statutory Orders in 
force, together with information concerning the 
various changes affecting raw materials which have 
taken place since October, 1946. Details are also 
given of the types of control at present operating 
and the addresses at which inquiries may be made. 
Copies of the Guide are obtainable, price Is. 6d., 
from H.M. Stationery Office, Kingsway, London, 
W.C.2, and branches. 


A Mosrte ExaHisBiTIon ror STEELWORKERS.— 
In order to show the 25,000 steel and tinplate 
workers employed by Richard Thomas and 
Baldwins, Ltd., the importance of their work in the 
nation’s industrial life, the company has produced 
a special travelling exhibition. This exhibition is 
in the form of a trailer caravan having its interior 
divided into three sections representing a living- 
room, a kitchen and an office. In each “room” 
the fittings are labelled to identify the type of 
material supplied by the company for their produc- 
tion. Diagrammatic exhibits in pictorial form 
have also been arranged to show how material 
passes from works to works and process to process 
in the chain of production operations. It is intended 
that this exhibition will make a tour round the 
forty odd works in the Richard Thomas and 
Baldwin group. 

THe ANGLO-IRANIAN Ort Company.—We have 
received a copy of an illustrated brochure giving a 
short history of the Anglo-Iranian Oil Company. It 
surveys the development of that organisation from 
1901, when Mr. W. K. D’Arcy obtained a concession 
to search for oil in the Persian Empire, with the 
exception of the five northern provinces, to the 
present time when the company has a number of 
praved oilfields in Iran, together with an up-to-date 
refinery at Abadan. The brochure says that since 
1946 the Abadan refinery has been operating near 
to its maximum capacity of 20,000,000 tons a year, 
and states also that the company’s tanker fleet 
has more than replaced its wartime losses, having 
at the present time more than 100 ocean-going 
tankers in operation. A second brochure, recently 
published, contains a brief description of the social 
and welfare activities undertaken by the company 
for its employees in Iran. 

DISTRIBUTION OF CEMENT AND Gutass.—The 
Ministry of Works announces that it has worked 
out, in consultation with the industries and dis- 
tributing interests involved, schemes for distribution 
of cement and clear sheet glass during the coming 
summer. It is the intention of the Government to 
promote substantial exports both of cement and 
glass, so that great care must be exercised in the 
distribution and use of available supplies for home 
needs notwithstanding the reduced demands 
which should follow the restrictions imposed by the 
White Paper on Capital Investment in 1948. It 
will be necessary to ensure that the priority work 
in each region has a first claim upon the available 
supplies. For this purpose the Ministry of Works 
intends to rely upon very close collaboration between 
its regional representatives and the manufacturing 
and distributing interests involved. One con- 
sequence of the new arrangements is that window 
glass will shortly be removed from the list of 
materials covered by the Control of Building 
Materials (No. 1) Order, 1947. 
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Forthcoming Engagements 


ai cucae Ghote dat ae ce on, or 
before, the morning of the Monday a age 7 ceutiing 
the meetings. Seal ee ee a0 en 


the meeting is to be held should be clearly stated. 


Association of Supervising Electrical daisies 

Wednesday, April 21st.—CoveNTRY Brancxu : Technical 
College, The Butts, Coventry. ‘‘ Any Questions 
Night. ~ + om —MANCHESTER | BRANCH : Engi- 
neers’ Club, Albert S M Di ion 
on “ Maintenance Wrinkles.” 7 p.m. 

Friday, April 23rd.—BourRNEMOUTH BrancH: Wedge- 
wood Restaurant, Albert Road, Bournemouth. 
“Electricity and its Relation to the Economics of 
Electrical Contracting,” W. R. Brooks. 7 p.m. 

British Association of Chemists 

Thursday, April 22nd.—LivERPoot Section: Bradford 
Hotel, Tithebarn Street, Liverpool. Annual section 
meeting. 7 p.m. 7 

British Horological Institute 

Thursday, April 2°th.—Royal Society of Arts Hall, John 
Adam Street, W.C.2. “‘Tower Clock Design and 
Development,” T. R. Robinson. 7 p.m. 

Chemical Society 

Tuesday, April 20th.—The University, Edinburgh. “‘ The 
Valency of Metals,” L.C. Pauling. 5 p.m. 

Thursday, A pril 22nd.—Burlington House, Piccadilly, 
W.1. A meeting for the reading of original papers. 
7.30 p-m. 

Friday, April | 23rd.—King’s College, Newcastle-upon- 
Tyne, 1. “ The Valency of Metals and the Structure 
of Intermetallic Compounds,” L. C. Pauling. 5 p.m. 

Monday, April 26th—The University, Edgbaston, 
Birmingham. “Electron Transfer Reactions,” 
M. G. Evans. 4.30 p.m. 

Illuminating Engineering Society 

Friday, April 30th.—BirmincHaM CENTRE: Imperial 
Hotel, Temple Street, Birmingham. “ Lighting for 
Effect,” T. O. Freeth. 7 p.m. 


Institute of British Foundrymen 

Saturday, April 24th—_West Riprnc or Yorks Brancu : 
Technical College, Bradford. Annual general meet- 
ing and election of officers. 6.30 p.m. 

Wednesday, April 28th.—BirMIncHAM BrancH: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham. Annual general meeting. 7.15 p.m.— 
Lonpvon Brancu : Waldorf Hotel, Aldwych, W.C.2. 
Annual general meeting. ‘‘ Foundries in the 
U.8.A.,” F. E. Tibbenham. 7.30 p.m. 

Institute of Fuel 

Wednesday, April 21st.—Lonpon Section: Institution 
of Mechanical Engineers, Storey’s Gate, St. James’s 
Park, S8.W.1. “Recent Developments in Com- 
bustion,” D. T. A. Townend. 2.30 p.m. 

Institute of Marine Engineers 

Tuesday, April 20th.—85/88, The Minories, E.C.3. 

Guild of Benevolence. Annual general meeting. 


2.30 p.m. 
Institute of Navigation 
To-day, April 16th.—Royal Geograp’ phical Society, 1, 
Kensington Gore, 8.W.7. The Future of the 
Magnetic Compass, ” W.E. May. 5.30 p.m. 
Institute of Refrigeration 
Tuesday, April 27th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, St. James’s Park, S8.W.1. 
“Compressor Valve Design,” R. L. Quertier; ; 
** Valves for Refrigeration Compression Machinery,” 
E. G. Rowledge. 5.30 p.m. 


Institute of Welding 


aa April 16th.—Manson House, Portland Place, 
W.1. Annual general meeting. 7.30 p.m. 
Institution of Chemical Engineers 

To-day, April 16th.—Connaught Rooms, Great Queen 
Street, W.C.2. Twenty-sixth annual corporate 
meeting. Presidential Address, “The Chemical 
Engineer and Civilisation.” 11.45 a.m. 

Saturday, April 24th.—College of Technology, Man- 
chester. ‘‘ Dust Explosions in Factories,” 8S. H 
Wilkes. 3 p.m. 

Institution of Civil Engineers 

To-day, April 16th.—YorKSHIRE AssociaTION: Royal 
a Station Hotel, Sheffield. Annual dinner. 
7p. 

Tuesday, “April 20th.—Great George Street, S.W.1 

Flooding in the Fens and Remedial Measures 
Taken,” E. A. G. Johnson. 5.30 p.m. 

Wednesday, April 2lst.—BIRMINGHAM AND DIstTRICT 
AssocraTion : Students’ visit to the Montagu Street 
works of the City of Birmingham Salvage Depart- 
ment. 2.30 p.m. 

Institution of Electrical Engineers 

To-day, April 16th.—MzEasUREMENTS SECTION: Savoy 
Place, Victoria Embankment, W.C.2. ‘“‘ The Elec- 
trical Measurement of Pressure and Strain (with 

articular reference to the we of Circuit 
“ered ” R. W. Wild. 5.30 

Saturday, April 17th.—N. MipLanD ewneinien” SECTION : 
City of Leeds Electricity Department, Whitehall 
Road, Leeds, 1. “* The Sccalngmens of Domestic 
Electric Apparatus,” G. F. Gibson. 2.30 p.m 

Tuesday, April 20th.—NortH MIDLAND CENTRE : Cor- 
poration Electricity Offices, Huddersfield. ‘‘ Some 
Observations on Oil Deterioration in Transformers 
and Switchgear,” H. Hurworth. 6 p.m. 

Thursday, April 22nd.—Ordinary meeting. Savoy Place, 
Victoria Embankment, .C.2. “The Nervous 





System as an Electrical Instrument,” B. H 
Matthews. 5.30 p.m. 
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Monday, April 26th.—Informal meeting. Savoy Place, 
Victoria Embankment, W.C.2. Discussion on 
es Wo ma gms | ae of Photo-electric Cells,” 

med by F. Baxendale. 5.30 p.m. 

, April 27th.—Sootriso CentTRE: Royal Tech- 
nical College, George Street, Glasgow, C.1. Annual 
= meeting. Informal discussion on “The 

ationalisation of the Electricity Supply Industry,” 
opened by J. 8. Pickles. 6.15 p.m.—S. Mrpianp 
CENTRE, Rapio Group: James Watt Memorial 
Institute, Great Charles Street, Birmingham. ‘‘ In- 
vestigation and Forecasting of Ionospheric Con- 
ditions,” Sir Edward Appleton. 7 p.m. 

Thursday, April 29th.—Ordinary meeting. Savoy Place, 
Vietoria Embankment, W.C.2. “The Economical 
Utilisation of Electricity in Great Britain,” R. B. 
Giles. 5.30 p.m. 

Institution of Heating and Ventilating Engineers 

Thursday, April 22nd.—Junior Institution of Engineers, 
39, Victoria Street, 8.W.1. “District Heating 

Data,” Mer” by two engineers, followed by 
ope n discussion. 6.30 

Wednesday, Agra 28th. lee meeting. Institution 
of XN , Storey’s Gate, St. James’s 
Park, §.W.1. “Dust Removal from Textile Fac- 

tories,” G. E. Shuttleworth. 6 p.m. 


Institution of Mechanical Engineers 

To-day, April 16th.—Storey’s Gate, St. James’s Park, 

S. W.1. Benevolent Fund annual meeting. 5 p.m. 

“Locomotive Testing Plant,” H. I. Andrews. 
5.30 p.m.—SoUTHERN Brancu: Municipal College, 
Portsmouth. ‘Some Mechanical Features in Anti- 
Submarine W ” J. M. Kirkby. 6.30 p.m. 

Saturday, April lith.—N.E. BrancH, GRADUATES’ 
Section : Newcastle-upon-Tyne and Gateshead Gas 
Company, Grainger Street, Newcastle-upon-Tyne. 
Annual general meeting. ‘‘ Automatic Control,” 
J. W. Hill. 2.30 p.m.—YorxksHirE Brancu, 
GrapuaTes’ Section: The University, Leeds. 
Annual general meeting. ‘‘ Steam,” E. N. Taylor. 
2.30 p.m. 

Monday, April 19th.—Miptanp Branou, GRADUATES’ 
Section: James Watt Memorial Institute, Great 
Charles Street, Birmingham. Annual general meet- 
ing. “The Problems of Valve Spring Surge,” J. E 
Gannon. 7 p.m.—YORKSHIRE BrancH: Royal 
Victoria Station Hotel, Sheffield. “ Electric Trac- 
tion Motors and their Mechanical Coupling,” G. H. 
Fletcher. 7 p.m. 

Thursday, April 22nd, 
ATES’ SECTION : 








—AUTOMOBILE Division, GRADU- 
Storey’s Gate, St. James’s Park, 
S.W.1.  “ Oil- Passenger Vehicles,” P. 
Stubings. 6.30 p.m.—SoUTHERN BRANCH : Royal 
Aircraft Establishment Technical College, Farn- 
borough. “ Problems Encountered by R.E.M.E. in 
the Field,” Major-General Sir E. Bertram Rowcroft. 
7.30 p.m.—WESTERN BrancH: Merchant Ven- 
turers Technical College, Unity Street, Bristol. 
“* Modern Cutting Tools and Machine Tool Design,” 

C. Eatough. 7 p.m 
Friday, April 23rd. —Storey’s Gate, St. James’s Park, 
8.W.1. Informal discussion on “ Reconditioning of 
Worn Parts,” introduced by H. O. Parrack. 

5.30 p.m. 


Institution of Post Office Electrical Engineers 
Tuesday, April 27th.—Informal noting. L.T.R. Head- 
uarters, Refreshment Club, Waterloo Bridge 
ouse, 8.E.1. “‘Sub-Sub Dialling—Methods Used 
Abroad and Our Own Problem,” C. G. Grant. 5 p.m. 


Institution of Production Engineers 

Saturday, April 17th.— YORKSHIRE GRADUATE SECTION : 
Midland Hotel, Bradford. ‘‘ Workmanship and 
Craft Skill,” R. J. Mitchell. 2.30 p.m. 

Wednesday, April 21st.—BIRMINGHAM SECTION: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham. ‘ Cast ra as an Engineering Material,” 
H. T. Angus. 7 p.m.—MANCHESTER SECTION : 
College of a Sackville Street, Manchester. 
“Some Practical Aspects of Gas Turbine Develop- 
ment,” W. H. Darlington. 7.15 p.m.—LIvERPOOL 
Section: Exchange Hotel, Liverpool. Annual 
general meeting. 7.30 p.m. 


Institution of the Rubber Industry 

Tuesday, April 20th.—LonpDoN AND District SECTION : 
Caxton “a: Caxton Street, 8.W.1. Annual general 
meeting. 

Wednesday, ‘April oo —SovuTHERN Section: Polygon 
Hotel, Southampton. Annual general meeting. 
7.15 p.m. 

Institution of Structural Engineers 

To-day, April 16th.—WeEsTERN CoUNTIES BRANCH: 
Sonne Venturers’ Technical College, Bristol. 
Annual business meeting. 7 p.m. 

Wednesday, April 21st.—YorKsHIRE Brancu: Great 
Northern Hotel, Leeds. ‘‘ Hydro-Electric Develop- 
ment in the North of Scotland,” C. Huddlestone, 


6.30 p.m. 
Thursda: A 22nd.—11, Upper Belgrave Street, S.W. 
pore Sid Work in Saueanead -tisemns 
Dam, ” R. Koechlin. 5.55 p.m. 

Friday, ‘April 23rd.—Miptanp Counties BRANCH: 
James Watt Memorial Institute, Great . es 
Street, Birmingham. ‘Joints in Timber,” 
Nevard. 6 p.m. 

Junior Institution of Engineers 

To-day, April 16th.—Miptanp Section: Grand Hotel, 
Birmingham. Annual dinner. 6.30 p.m. 39, 
Victoria Street, 8. W.1. “The Manufacture of 
Gramophone Records,” H. W. Bowen. 6.30 p.m. 

Friday, April 23rd. —Connaught Rooms, Great Queen 
Street, W.C.2. Annual dinner. 6.15 p.m. 


North-East Coast Institution of Engineers and Shipbuilders 

Friday, April 23rd.—Mining Institute, Newcastle-upon- 
Tyne. ‘The Work of the Engineering Department 
in a University,” A. F. Burstall. 6.15 p.m. 
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North-Western Fuel Luncheon Club 
Wednesday, April 2 Let. —Engineers’ Club, Albert Square, 
Manchester. “‘ The Tec ical Relationship Between 
Coal and Oil Fuels,” J. A. Oriel. 12 noon. 
Royal Institution of Great Britain 
To-day, April 16th.—21, Albemarle Street, W.1. “ The 
Gas Industry,” E. V. Evans. 9 p.m. 
Friday, April 23rd,—21, Albemarle Strect, W.1. “ Tho 
American Character in the Twentieth Century,” 
H. 8S. Commager. 9 p.m. 


Rugby Engineering Society 
Wednesday, April 21st.—Corporation Electricity Depart- 
ment, Rugby. “ Electricity in the Modern Rolling 
Mill,” W. J. Pool, 7.30 p.m. 
Sheffield Metallurgical Association 
Tuesday, April 20th.—198, West Street, Sheffield, 1. 
“Some Applications of the Supersonic Frequency 
Detector in Steelworks Inspection,” F. Turner. 
7 p.m. 
Societe des Ingenieurs Civils de France 
Thursday, April 22nd.—Bririsu Section: Institution 
of Structural Engineers, 11, Upper Belgrave Street, 
8.W.1. ‘‘ Hydro-Electric Works in Switzerland— 
Rossens Dam,” R. Koechlin. 6 p.m, 





Personal and Business 


Mr. J. S. Perricrew has been appointed chief 
engineer of the Sudan Railways. 

Mr. S. W. Marsu has been appointed chief 
engineer of the Andre Rubber Company, Ltd. 

Mr. E. C. Pouttney, M.I.Loco.E., has been 
appointed a director of Locomotive Valve Gears, Ltd. 

OERLIKON (RECONSTRUCTED), Ltd., states that 
the name of the company will be in future Oerlikon, 
Ltd. 


Mr. H. S. Peiser, M.A. (Cantab), and Dr. W. F. 
Ford have joined the research staff of Hadfields, 
Ltd. 

AERIALITE, Ltd., states that it has taken over 
the business of Victor H. Iddon, Ltd., Wythen- 
shawe, Manchester. 

Mr. Joun F. Atcock, joint managing director 
of the Hunslet Engine Company, Ltd., has been 
appointed a member of the Mines Equipment 
Advisory Committee. 

Tue CuurcHiLt Macuine Toot Company, Ltd., 
announces the retirement of Mr. H. Longthorpe, 
who has been in the service of the company for the 
last thirty-five years. 

Dr. R. C. Goopine Wituiams, M.I.Mech.E., 
M.I.E.E., chief engineer of Philips Electrical, Ltd., 
has been elected a Fellow of the American Institute 
of Electrical Engineers. 

KeEtvin, BOTTOMLEY AND Bairp, Ltd., announces 
the appointment of Mr. A. S. Johnston, A.R.Ae.S., 
as aviation sales manager, with headquarters at 
the firm’s aircraft instrument factory at Winchester 
Road, Basingstoke. 

Fatk, STADELMANN AND Co., Ltd., announces 
that, on account of ill-health, Mr. Gustav Falk 
has resigned his offices of chairman and _ joint 
managing director. Mr. Hugo Falk has been 
appointed chairman, and Mr. R. Stewart, vice- 
chairman. 

THe British THomson-Houston ComPany, 
Ltd., announces the retirement of Mr. W. J. Boddy, 
who has been manager of the electrical construction 
department since 1928. Mr. Boddy has been in 
the company’s service for fifty-one years. Mr. A. 8S. 
Kettle, M.LE.E., has been appointed manager 
of the construction department, which will, in 
future, deal with all the B.T.H. electrical, turbine 
and traction construction work. 





ELEcTRICITY COMMISSION AND THE PRESS.— At 
the Savoy Hotel, on Thursday of last week, we were 
able to attend a very enjoyable function arranged 
by the Electricity Commissioners. The Electricity 
Commission has not yet wholly disappeared, 

although its days are no doubt numbered by the 
taking over of control by the new British Elec- 
tricity Authority. Many of those who formerly 
worked for the Commission alone are now devoting 
the major part of their time to the work of the 
Authority or have already wholly left the Com- 
mission. In due course, then, the Electricity Com- 
mission itself will be dissolved. The lunch at the 
Savoy Hotel was given by the Commissioners to the 
representatives of the technical Press to say 

‘ goodbye.” Short formal speeches were made by 
Sir John Kennedy and Mr. L. St. L. Pendred, 
recently retired editor of this journal, recalling how 
friendly and helpful relations between the Press and 
the Commission had always been throughout the 
latter’s life. Proceedings closed with informal talk 
all round the table, reminiscent of the earlier days 
of electricity generation. A very, very pleasant 
gathering, even if the occasion was a sad one, as 
“* goodbyes ” always must be. 
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National Coal Board Appointment 


THE National Coal Board has appointed 
Mr. E. H. Browne to be Chief Mining Engineer 
(Reconstruction and Planning) at its head- 
quarters. It is stated that Mr. Browne, 
who is at present Production Director of the 
North-Western Divisional Coal Board, will 
deal with the national reconstruction pro- 
gramme and with long-term mining develop- 
ments generally. The appointment, which is 
a new one, has been necessitated, the National 
Coal Board says, by the growing volume of 
work in the production department as recon- 
struction schemes come forward from the coal- 
fields. Professor Douglas Hay, the present 
Chief Mining Engineer of the Board, will in 
future be designated Chief Mining Engineer 
(Management) and will continue to deal with 
day-to-day questions of importance arising 
on the production side. Mr. Browne, who is 
thirty-seven, was educated at Repton, Magda- 
lene College, Cambridge, where he gained a 
Mechanical Sciences Tripos, and at Birmingham 
University. His first managerial post was at 
Chanters Colliery, Atherton, and later he 
became chief mining agent and a director of 
Manchester Collieries, Ltd., and also group 
production director for the North-Western 
Region of the Ministry of Fuel and Power. 


The Fuel Efficiency Committees 


THE Minister of Fuel and Power, Mr. Hugh 
Gaitskell, announced in a speech at Wolver- 
hampton on Saturday last, that he had now 
reconstituted the Fuel Efficiency Committee 
organisation. This organisation embodies a 
central Fuel Efficiency Committee and ten 
regional committees to cover England, Scotland 
and Wales, The Fuel Efficiency Committee 
was first set up in September, 1941, under the 
chairmanship of Dr. E. 8S. Grumell, and the 
Minister said that the reconstituted organisa- 
tion would have the following terms of refer- 
ence :—‘‘ To advise on the application of 
measures promoting economy and efficiency 
in the use and consumption of fuel and power ; 
to survey the progress of the organisations 
established for that purpose, and to report 
the problems arising from such surveys which 
appear to require scientific investigation ; and 
to advise generally as to the lines on which a 
policy designed to raise the standards of fuel 
and power utilisation can best be implemented.” 
Dr. Grumell will continue to act as chairman 
of the main committee on which many former 
members have consented to serve. The 
Ministry states that liaison with both sides 
of industry will be ensured by the nomination 
of members of employers’ and trade union 
organisations, and also, through their chairmen, 
with the Industrial and Domestic Coal Con- 
sumers’ Councils. The Regional committees 
are being reconstituted on similar lines, and 
their chairmen will be ex officio members of 
the main committee. It is felt that the recon- 
stitution of these committees will be of con- 
siderable value to the Ministry’s Fuel Advisory 
Service, which has lately been strengthened and 
placed on a permanent basis. This organisation 
includes fuel engineers, stoker demonstrators 
and domestic fuel efficiency organisers whose 
services are freely at the disposal of all fuel 
users. 


Winsford Railway Accident 


EarRty in the morning of Saturday, April 
17th, the 6.25 p.m. mail train from Glasgow to 
Euston ran into the rear of the 5.40 p.m. 
Glasgow to Crewe express passenger train, 
which had come to a halt at Winsford, in Ches- 
hire. The passenger train had been stopped 
as the result of the communication cord in 
one of the leading coaches having been pulled 
by a traveller. It is reported that, although 
the guard of the train ran back to place detona- 
tors on the line to warn following traffic, he 
was too late to stop the rapidly approaching 
mail train. As a result of the collision which 
followed, twenty-four people have lost their 
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lives and a number of severely injured have 
been detained in hospital. Despite the fact 
that it would not have taken place had the 
communication cord of the leading train not 
been pulled, the actual cause of the accident is a 
technical one. The Ministry of Transport’s 
official inquiry into the cause of the accident 
was opened yesterday. 


The Diesel Engine Users’ Association 

THe annual luncheon of the Diesel Engine 
Users’ Association took place on Thursday, 
April 15th, at the Connaught Rooms, London, 
the chair being taken by the President, Mr. W. 
Howes. The principal guest was Sir Harry 
Ricardo, F.R.S., who proposed the toast of 
“The Association,” and congratulated it on 
its impressive record of achievement during the 
past thirty-six years. He said that knowing 
something of the diesel engine and its wicked 
ways, he could only suppose that it was a sense 
of companionship in adversity that brought the 
founders together. From what he knew, there 
was quite enough vice still left in the engine to 
keep that bond secure for many years to come. 
Sir Harry made reference to the fact that it 
had been his privilege to have known fairly 
intimately several Past-Presidents of the Asso- 
ciation, especially Mr. George E. Windeler, 
to whom he owed so much. During the first 
World War, he was called upon to design engines 
for tanks, and Mr. Windeler gave him the 
greatest assistance, and with the help of Mr. 
Charles Day the task of organising the produc- 
tion of that engine in the Manchester district 
was solved. In his reply to the toast, Mr. 
W. Howes, the President, said that he was 
inclined to look upon the real object of the 
Association as the maintenance of the peace 
of mind of its members. The discussion of 
the various factors connected with the diesel 
engine was, he felt, of extreme value in 
helping to remove and resolve doubts and 
problems. He closed with a warm reference 
to Mr. Clifford Green, the immediate Past- 
President, who, as chairman of the Committee 
for the Annual Working Costs Report, had 
done so much for that important section of 
the Association’s work. Mr. Green proposed 
the toast of ‘‘The Guests,” and so closed 
an informal and happy annual. D.E.U.A. 
luncheon. 


Retirement of Mr. H. A. Lingard 


The British Thomson-Houston Company, 
Ltd., has announced that, on account of ill- 
health, Mr. H. A. Lingard is retiring from his 
position as director of lamps and lighting sales 
and is relinquishing his seat on the board. 
Mr. Lingard first joined the B.T.H. Company, 
Ltd., in 1904, after working as a pupil with 
Sir Alfred Haslam’s Company, Derby, and 
completing a course of study at the Derby 
Technical College. Later, he spent five years 
in Canada in the service of the Canadian General 
Electric Company, but a sudden illness neces- 
sitated his return home in 1913, and two years 
afterwards he took up an appointment in the 
B.T.H. export department. In 1928, Mr. 
Lingard became general manager of the lamps 
and lighting department of the B.T.H. Com- 
pany, and three years later was elected a 
director. During the last twenty years Mr. 
Lingard has become well known in the electric 
lamp manufacturing industry and in illuminat- 
ing engineering circles generally, as apart 
from the positions he has held with the B.T.H. 
Company he has been a director of the Hotpoint 
Electrical Appliance Company, Ltd., a member 
of the Council of the Electric Lamp Manufac- 
turers’ Association since 1928, and for many 
years a prominent member of the Illuminating 
Engineering Society. His many friends and 
associates will regret his enforced retirement, 
but will be glad to know that he will continue 
to act for the British Thomson-Houston Com- 
pany, Ltd., in an advisory capacity. Mr. 
V. C. H. Creer is to succeed Mr, Lingard on the 
board of the company. 





. Commons the 





Electrical Transmission over Long 
Distances 


Dr. W. WANGER’s lecture before the Trans- 
mission Section of the Institution of Elec- 
trical Engineers on April 14th took the form 
of an interesting survey of the technical and 
economic aspects of the transmission of elec- 
trical energy over long distances. In assessing 
the relative merits of d.c. and a.c. transmission, 
Dr. Wanger dwelt upon the technical as well 
as the economic aspects of the two systems. 
He referred at some length to the stability of 
long a.c. transmission lines ; and he mentioned 
the problems of high speed circuit breaker 
operation and of providing the reactive kVA 
associated with the terminal station in a long 
distance d.c. transmission system. Dr. Wanger’s 
remarks indicated that these technical prob- 
lems are no longer unsolved, a fact which will 
not surprise those engineers who were fortu- 
nate enough to witness the impressive trans- 
mission demonstration staged by Brown Boveri, 
Ltd., in its Baden works, nearly two years 
ago. After referring briefly to recent installa- 
tions, Dr. Wanger summarised the present 
position by saying that d.c. transmission had 
reached a stage in its development when further 
progress was limited principally by the lack 
of practical operational experience obtained 
over a prolonged period on a full-scale pro- 
ject. Such a project which was beyond the 
scope of the individual manufacturer, required 
the collaboration of suitably placed supply 
authorities. Discussing the economics of 
long distance transmission, Dr. Wanger showed 
slides (based on 1939 prices) which indicated 
that for blocks of about 400MW, a.c. trans- 
mission was more economical if the distance 
was less than 400km. Distances above 400km 
progressively favoured direct current, but the 
difference between a.c. and d.c. costs was com- 
paratively small until distances of the order 
of 800km were approached. 


Gas Council Appointments 

Ir is announced by Mr. Hugh Gaitskell, the 
Minister of Fuel and Power, that Mr. A. E. 
Sylvester and Colonel H. C. Smith have accepted 
his invitation to become Chairman and Deputy 
Chairman of the proposed Gas Council, when 
the Gas Bill becomes an Act of Parliament. 
In a recent statement made in the House of 
Minister said that with the 
approval of the Treasury he proposed to fix 
a salary of £6000 a year for the Chairman and 
£5000 for the Deputy Chairman. He pointed 
out that during the passage of the Coal Industry 
Nationalisation Act and the Electricity Act, 
certain members of the Central Boards were 
selected and appointed as organising com- 
mittees to make preparations so as to avoid 
an unduly long interim period between the 
passing of the Bills and the vesting date. The 
circumstances of the gas industry were, he 
went on to say, rather different, but he con- 
sidered that it was desirable to secure the 
advice and assistance of the prospective 
Chairman and Deputy Chairman of the pro- 
posed Gas Council in making the necessary 
preparatory arrangements. The services of 
Mr. Arthur Edgar Sylvester with the Gas Light 
and Coke Company from 1934 to 1946, in the 
successive capacities of comptroller, general 
manager, managing director, governor and 
director since 1946, will be recalled, and his 
chairmanship of the British Gas Council and 
the South-Eastern Gas Corporation, Ltd. 
Colonel Harold Charles Smith, who started his 
career in the gas industry with the City of 
Birmingham Gas Department in 1906, joined 
the Tottenham and District Gas Company 
in 1920 and became chief engineer and later 
general manager, deputy chairman and manag- 
ing director in 1946, a position which he has 
since held. He has been chairman of the 
British Gas Council since 1947, and is a Past- 
President of the Institution of Gas Engineers 
and a member of the Institution of Civil 
Engineers, 
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Opencast Mining in the Rhine 
Brown Coalfield 


By W. L. G. MUIR 
No. 11I—(Continued from page 371, April 16th) 


DRAINAGE 

There is no more important operation 
than the proper drainage of the coal and 
overburden. If the overburden is insufti- 
ciently drained it is unstable and the machines 
working on top of it are in danger. 

The drainage of the coal is important for 
another reason. The moisture content of 
undrained coal in situ may be up to 65 
per cent. Drainage can reduce it to 59 
per cent but not below. The 59 per cent 
is in such close association with the coal 
that only a drying process can remove it. 
The raw coal is dried by steam to a moisture 





Inclined Haulage 


This method is usually supplemented by 
a second. Two lines of bore-holes are drilled 
at right angles to each other in the form of 
a cross. Deep well pumps are installed in 
the two or three central holes. The volume 
of water pumped and the rate of lowering 
of the water table in all the holes are mea- 
sured and provide the necessary data for 
planning the drainage system. Usually 
two or three years are required for the pre- 
drainage of an area. 

Drainage may be done by bore-holes with 
deep well pumps. More commonly, a shaft 
and tunnels are used in conjunction with 
bore-holes, which are bored either from the 
surface into the tunnels or from the tunnel 
up to the top layer of permeable strata 
under the water table. 

Most engineers in the Rhine field prefer 
the shaft and tunnels. Maintenance of 
deep well pumps is costly and their repair 
may cause a lengthy interruption of pump- 
ing. It may be that recent advances in the 
design of deep well 
pumps have somewhat 
changed the picture, 
but even the newest 
of the developing fields 
here are using, or 
intend to use, the 
shaft and tunnels. An 
easily drained perme- 
able overburden which 
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FiG. 14—MINE DRAINAGE SYSTEM 


content of 15 per cent before it is briquetted. 
To remove | ton of moisture in the briquet- 
ting plant requires about 14 tons of steam 
and any excess moisture to be removed 
reduces the capacity of the drying plant. 
Therefore to obtain economy and maximum 
production in the briquette plant, drainage 
of the coal in the mine must be as complete 
as possible. 

Mine drainage must be considered in two 
separate aspects: first, the pre-drainage 
of an area before the development of a new 
mine and, secondly, the routine drainage of 
a working mine. 

Before any excavation is done to open 
a new mine, the area in which the first 
excavation is to take place must be drained 
enough to lower the level of the water 
table to the bottom of the seam. The 
easiest conditions for drainage are permeable 
overburden of sand or gravel. Bands of 
impermeable clay increase the difficulties. 

The first step in the process is to find the 
level of the water table by boring. The 
next is to find out how mach water has to 
be pumped to lower the level in the given 
time. The quantity of water per cubic 
metre in each stratum below the water 
table can be found directly by drying samples 
recovered from bore-holes. 


required only a few widely spaced bore-holes 
would give the advantage to the deep well 
pumps, while difficult drainage conditions 
would favour the shaft. 

The area in which the shaft has to be sunk 
is first drained by deep well pump, if it is 
heavily watered. The tunnels are driven in 
the coal seam, usually 3m or 4m above 
the bottom. 

The overburden is frequently such that 
it can be bored with a clack-valve sludge 
bucket, which is given an up-and-down 
motion by a toggle lever actuated by the 
winch and attached to the rope pulley 
at the top of the rig. Boring is done through 
a casing which sinks with the bucket under 
its own weight. 

When the casing will no longer sink or 
when local conditions, such as the level of 
the water table or of an impermeable bed, 
make a change desirable, a smaller casing is 
sunk through the bigger and the hole con- 
tinued with a smaller diameter. When the 
hole reaches the seam, the casing is bedded 
in the coal and again a smaller casing is 
put in. The hole is drilled to the level of 


the tunnel, either into it, or before it has 
reached it. 

A filter tube is suspended from the collar 
of the hole. The bottom of the hole is closed 
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from the tunnel by screwing an iron tapered 
plug on to the end of the filter tube. The 
space between the wall of the hole and the 
filter tube is filled with filter gravel, and 
at the same time the casings are withdrawn. 

Slip rope rigs with chisel bits are use: 
where ground conditions make the sludge 
bucket unsuitable. Jn coal, especially when 
a sample is requirec, a rotary coring dri!| 
with steel cutting edge is employed. 

Typical bore-hole dimensions are :— 


For tunnel 
drainage, For deep well pum». 
mm mm mii 
oy See | ee emer | [1 
Second casing ... 250 ... ... 600 ... ... 1000 
Third casing --- 200 5) ee Te 800 
Filter tube ... ... 150 ... ... 400 -» =: 00 


The number of tunnels and the number 
of bore-holes which are required depend 
entirely on local conditions, and can be 
determined only by experience. 

Routine drainage of a working mine is 
done by adit, driven just above the bottom 
of the seam. Bore-holes from the surface 
to the adit are used if required. 

The aim of the drainage system is to keep 
the level of the water table lowered so far 
that it does not intersect the open face of 
the workings. If the water level rises so 
that it does intersect a working face, there 
is an outward flow of water into the mine 
which would tend to undercut the bench 
and endanger the machinery on top. 

The drainage of the overburden dump is 
also important. If the water level is allowed 
to rise until it cuts the open face, the spoil 
will be washed out into the mine. It may 
interfere with the pumping station, or it 
may make the dump so unstable that the 
machines on it are in difficulty. If the 
dump is advancing faster than the water 
level is rising then all is well. If not, some 
form of drainage must be used. The danger 
is greatest at that part of the dump opposite 
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the turning point of the mine, since that 
point is static. 

The dump may be drained in several 
ways. If the contour of the ground permits, 
ditches can be dug in the floor of the mine 
in front of the advancing dump and in the 
direction of its advance. The ditches are 
filled with rock or coarse gravel, before 
the spoil is tipped over them. If conditions 
do not permit that system to be used, a 
tunnel round the perimeter of the mine may 
be effective. Failing that, bore-holes and 
deep well pumps are required. 

Water conditions in the dump have to be 
periodically examined. Bore-holes are kept 
open for the purpose of measuring changes in 
water level. 

The plan, Fig. 14, shows the drainage 
arrangements of one of the mines in the 
field. It shows the tunnel round the margin 
of the mine, the spacing of the bore-holes 
into it, and the bore-holes in the dump by 
which water conditions there are controlled. 
The cross section of the dump shows that 
its rate of advance is just keeping ahead of 
the rise of water level. 

The mine to which the plan refers is one 
of the most heavily watered in the district. 
The water table is 27m below the surface 
in white sand, which contains 330 litres of 
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water per cubic metre. In November, 1942, 
the total water to be pumped from this mine 
was made up as follows :— 


Cubic metres 
per minute 
From unworked overburden ... .. 2-9 
From side of mine ... ... ... ... 5:0 
Fromdump...._... .. 3-5 
From floor of mine ... 2-3 
i ae ae en 0°5 
Total ... 14-2 


The average volume of water to be pumped 
per minute in the field is about 4 cubic metres. 
In the northern part the proximity of the 
River Erft causes a much increased flow, 
in spite of the fact that the river has been 
diverted and canalised. 


WoRKING OVERBURDEN AND CoAL 


The height of the working faces is deter- 
mined by the total thickness of overburden 
or coal and by the daily output required. 
The size of the dredger is not a function 
only of the output, but also of the length 
and weight of the boom it has to carry. 
If the working face is high a big dredger 
will be required. It must therefore have a 
big output to be economic. For a small 
output, two low working faces with two 
small machines will be more economic. 
On the other hand, if a big output is required, 
a high face will have the advantage of giving 
the maximum output per movement of 
track. A long working face gives the same 
advantage. 

The width of the haulage level, or levels, 
is chosen, first, to give room for working 
without congestion; secondly, to give an 
adequate margin so that, if the dredgers 
in the first face break down the following 
face can go on working for a reasonable 
time. A third deciding factor has been 
established by experience. That is, taking 
the cross-section of the mine, a line drawn 
from the floor of the mine through the 
edge of each bench should make an angle 
of not more than 30 deg. with the horizontal. 
These factors are illustrated in Fig. 15. 
If the overburden contains a bed of clay 
dipping towards the open pit, this angle 
should be less. 

If the angle of 30 deg. is exceeded two 
dangers exist. The first is the formation 
of a depression or zone of fracture in front 
of the working faces, as shown in Fig. 15, 
caused by @ lateral movement out into the 
mine. The second is of an upward heaving 
of the floor of the open pit due to the exces- 
sive pressure of the unworked coal and over- 
burden in front. 

It is desirable to keep the lower over- 
burden face far enough in advance of the 
top coal face to give a minimum reserve of 
uncovered coal equal to six months’ working, 
and preferably to nine months. If the 
overburden dredger falls over the edge of 
the bench, which is always a present danger, 
there is then time to rebuild it in its working 
position without coal production being 
stopped. 

The angle of the working face depends on 
the characteristics of the ground. In coal, 
an angle between 60 deg and 80 deg. is 
usual. In overburden the angle rarely 
exceeds 45 deg. 

When rail-mounted non-rotating dredgers 
are used, the corner of the top face furthest 
from the turning point must be kept square 
by mechanical shovel, otherwise with every 
shift of the track the face would shorten 
by the distance between the boom and the 
side of the dredger. The top face is usually 
slightly longer than the lower so that the 
rails of the dredger on the lower face can 
run beyond the end and the dredger can 
keep the face square. 
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Care has to be taken when a working 
face approaches a fault. It is advisable 
that the direction of advance of the face 
should be nearly parallel with the strike of 
the fault. If it is not, slips of ground may 
occur off the face of the fault when the 
weight of the machines comes on it. 

Raw brown coal is subject to spontaneous 
combustion. The danger is greatest in 
early spring. The winter frosts disintegrate 
the coal on the exposed faces, and the pow- 
dered coal accumulates at the bottom. With 
the start of the warm weather heating may 
take place, fanned by the strong winds 
prevalent in early spring. The precautions 
against fire are clean mining and not having 
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FIG. 16—-ROTATION OF WORKING”™FACE 


fighting each mine has water mains with 
water at a pressure of 8 atmospheres. Rail- 
mounted nozzles, similar to the monitors 
employed in alluvial mining, are used. 

For the purpose of calculating coal 
reserves a@ loss of one-half metre of coal at 
top and bottom of the seam is assumed. 
The cleaning of the bottom of the seam is 
done by the levelling member of the down- 
boom dredger. The length of the levelling 
member fixes the maximum distance by 
which the track can be moved at one time. 
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feres with drainage and creates difficult 
conditions for the dumping machine on top. 
The pressure of a single high dump may 
cause the floor of the mine to heave up. If 
the overburden is of sand or gravel, 40m 
to 50m is regarded as the maximum for a 
single dump. If the overburden is mainly 
clay it should not be more than 20m. 

Care is taken to replace the top soil only 
if it is from good agricultural land. If it 
is not of good quality no special care is 
taken in resoiling, and trees are planted on 
the completed dump. 

It has been mentioned that the working 
faces rotate about a turning point at the 
bottom of the inclined haulage way. If the 
mine has a field of coal bigger than can be 
worked by one rotation of the faces, then at 
some stage in the operation the turning point 
must be changed and the direction of rotation 
reversed. This involves building a new 
inclined haulageway. 

The mine shown in the plan, Fig. 4, of 
the first article, reproduced again on this 
page as Fig. 16, is now carrying out such a 
change of turning point. The present turning 
point is at D1, the new at D2. A tunnel 
has been driven from the new turning point 
through the coal under the overburden to 
the factory. Through it will run a belt 
conveyor. When the belt is installed the 
direction of rotation will be changed, as 
shown by the arrows, and the tunnel will 
be uncovered, except near its beginning in 
the mine, where a pillar of coal will be left 
to protect it. The tunnel is over 900m in 
length, timbered in the coal and completely 
lined with bricks in a framework of arch 
girders in the overburden. 

Advantage is being taken of this change 
of turning point to modernise the mine. 
The present chain haulage system with }-ton 
cars will be replaced by electric locomotives 
and 25-ton wagons. The mine bunker will 
be of the diteh type. The belt conveyors, of 
1300mm width, will have a daily capacity of 
12,000 tons. 


OPERATING FIGURES 
The performance statistics in Table III 


TasBLe III.—Performance Figures 
































Overburden 
Cubic metres worked Power used, 
kilowatt-hour Labour 
Monthly | Daily Per manshift | per cubic metre 
Best mine : 
July, 1946... 245,160 9,080 66-3 0-70 137 
October, 1946 ... 220,075 8,225 64-2 0:99 128 
Whole field : 
July, 1946... ... 2,182,065 81,404 25-4 1-16 3,209 
October, 1946 ... 2,293,378 85,936 24-3 1-23 3,531 
Coal 
Tons mined Power used, 
kilowatt-hour Labour 
Monthly Daily Per manshift per ton 
Best mine : 
July, 1946... ... 355,752 13,176 141-7 0-90 93 
October, 1946 ... 355,703 13,172 143-0 0:96 92 
Whole field : 
July, 1946... ... 3,510,092 130,182 41-7 1-29 3,120 
October, 1946 ... 3,887,971 144,653 47-9 1-28 | 3,011 

















Power requirements for pumping, whole field, 84,000kWh per day. 


If the move of the track exceeds the length 
of the levelling member a wedge of coal at 


the bottom of the seam is inaccessible to the 


buckets. 

The overburden dump may be in one 
or two levels. If the dump is high, and 
spoil is tipped on one level only, the bottom 
straggles out into the mine owing to the 
weight of the overlying material. It inter- 


show figures for the whole field and for the 
most efficient mine in the field, for two 
representative months in 1946. It should be 
borne in mind that the mines were working 
under great difficulties during the periods in 
question. Repair of war damages had not 
been completed. The labour force contained 
a higher than average proportion of unskilled 
men and older men, and it had been enduring 
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living conditions and a ration scale far from 
conducive to best performances. 

Under present conditions working costs 
are of little comparative value. The average 
mining costs per ton of raw coal in the whole 
field for the first half of 1944 have been 
given as RM 1-47, of which 30 per cent were 
capital redemption costs. 

The capital cost of equipping a new mine 
is given below. The costs are for 1946, but 
at a controlled price rate similar to that in 
force immediately before the war : 


Item Cost, RM 

Excavating machinery ... 5,465,000 
Tracks es see 1,932,000 
Electrical installations eee | 
Boring and “egpetige ll «++ «ee 8,008,000 
— ies eco ccs, ROD 
ns dé 1,139,000 
Pallings oes eee «= 428,000 
Removit of ‘overburden ess eee 2,453,000 
Miscellaneous ... ... 0... os 65,000 
Road diversion... . 2,923,000 
Total . aod -.. 21,428,000 
Total coal reserves, tons ..-270,000,000 
Planned annual output, tons ... 9,000,000 


The details of the various items are : 
Excavating Machinery 

One overburden rotating dredger; capacity 900 
cubic metres per hour, service weight 1000 tons; one 
bucket chain dredger for coal (erection cost only), 
capacity 400 cubic metres per hour ; one wheel dredger 
for coal, capacity 800 cubic metres per hour, service 
weight 1100 tons; one bucket chain dredger for coal 
we. 600. cubic, metres per hour, service weight 


Tracks 
= |RM 





Railway track, overburden 341,000- 
Dredger track, overburden - y 
Railway track, coal ee: a 347,000 
Railway to adjoining mine for 
tipping overburden see eee 1,040,000 
1,932,000 
The working faces when completely opened will be 
1200m ie coal dredgers will be mounted 
on trac 


Electrical Installations 
The greater part of the cost is for rectifiers. 
Boring and Drainage 
This item includes "the cost of "shaft and tunnels, the 
cost of pumping equipment, and the running costs of 
pumping during the development period. 
Locomotives 
Eleven steam locomotives for overburden; fifteen 
electric locomotives for coal and overburden ; two rack 
locomotives for the inclined haulageway ; one 75 h.p 
diesel locomotive for material, 
Wagons 
Twenty-five coal wagons, capacity 46 cubic metres ; 
100 overburden wagons, capacity 25 cubic metres. 
Removal of Overburden 
Approximately 3,000,000 cubic metres have to be 
removed before coal working 
Road Diversion 
This item is for the rebuilding of a major road which 
crosses the mining area and has to be removed. The 
diversion involves the remaking of about 3km of road. 
The cost does not include » dumping machine. The 
overburden will at first be ti sy @ neighbouring 
mine, and the dumper will not be required for some years. 
Some further capital expenditure will be required as 
the mine develops. 





The author wishes to acknowledge with 
thanks the assistance of the German engi- 
neers who provided some of the data and 
illustrations. 
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Busxk STUDENTSHIP IN AERONAUTICS.— A vacancy 
has arisen for the Busk Studentship in Aeronautics 
and the trustees hope to make an appointment 
during June next. The studentship is of the value 
of about £165, tenable for one year from October Ist ; 
but a student may be reappointed on the same 
terms for a second year. It is open to any man or 
woman being a British subject and of British 
descent who will not have attained the age of 
twenty-five on October Ist next. The object of 
the studentship is to enable the holder to engage 
in research, or preparation for research, in aero- 
nautics, of the kind in which the late Edward Busk 
was specially interested. They were of the type 
which involved experimental as well as mathe- 
matical investigation. The student will be expected 
to devote his whole time to research on a subject 
approved by the trustees and at the close of his 
studentship to make to them and to the University 
of Cambridge a report on his work. He may also 
be asked to deliver a lecture on the subject. Full 
particulars of the studentship and forms of applica- 
tion can be obtained from the Professor Aero- 


nautical Engineering, Engineering Laboratory, 
Cambridge. 
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L.M.S. Mobile Locomotive Testing Plant 


INSTITUTION OF MECHANICAL ENGINEERS 


Aza an extra general meeting held at the 
Institution of Mechanical Engineers in 
London on Friday, April 16th, the following 
paper was presented and discussed :—“ The 
Mobile Locomotive Testing Plant of the 
London, Midland and Scottish Railway,” 
by H. I. Andrews, Ph.D., M.Sc. (Eng.), 
A.M.I.Mech.E. The first part of an abstract 
of the paper is reprinted on page 409 of 
this issue. 
Discussion 


Mr. E. S. Cox, in opening the discussion, 
said that it was possible to hold many views 
as to the correct methods of testing locomo- 
tives, but it was not possible to hold more 
than one view as to the remarkable con- 
stancy of speed, under varying road condi- 
tions which was obtained by the apparatus. 
This was the more remarkable in that these 
results had been obtained straight away, 
without the usual period of teething troubles 
and adjustment and sometimes redesign 
which often attended the introduction of 
such a novel apparatus. 

It was mentioned in the paper that the 
duration of the tests was a very important 
factor in constant speed testing. A survey 
had been made on the L.M.S. Railway in 
the years before the war as to what parts 
of the system could afford the length of runs 
necessary for the different kinds of testing. 
It had been found that on a modern railway, 
in British conditions and intensive service, 
there was a very restricted scope for carrying 
out constant speed tests of any long duration. 
While several routes offered the possibility 
of a two-hour run at speeds of 20 to 40 m.p.h., 
there were only two locations where a speed 
of 60 m.p.h. could be maintained for one 
hour continuously, and even then there were 
likely to be limitations during summer 
working. At 80 m.p.h. only one run of 
55 min. was possible, and traffic working 
would allow that only on Sundays. From 
90 m.p.h. upwards, towards 120 m.p.h— 
which was the kind of top speed for which 
the apparatus was designed—in the condi- 
tions then obtaining on the L.MS. system 
there had not appeared to be anything in 
sight. 

‘There had, therefore, been a big need to 
shorten the duration of the individual con- 
stant speed test. The next series of tests 
carried out (which were briefly referred to 
in the paper) had consisted of some trials 
with the first mobile testing unit, completed 
just before the war, over a part of the line 
between Leicester and Burton, in order to 
try to ascertain what margin of error there 
would be in the amount of coal fired under 
constant conditions. Six runs had been 
made, each lasting 70 min., at a constant 
speed of 30 m.p.h., behind a standard 
Class “4” locomotive, and every effort 
had been made by careful firing to ensure 
that the condition of the fire at the beginning 
and the end of the test was identical. The 
coal burned had varied from 1539 lb to 
1658 lb, which represented something like 
a variation between 2} per cent above the 
mean to 3} per cent below. That variation, 
of course, was too great for the kind of 
differences which it was hoped to measure 
by means of the apparatus as between 
one design and another. 

For all the years of the present century 


the British railways had undertaken their 
locomotive testing by means of ordinary 
dynamometer cars, and the use of variabie 
speed tests. He thought it was important 
not to underrate the work that had been done 
by these simple means and the large amount 
of design development that had been brought 
about by the results of British locomotiye 
performance. 

However, the field was narrowing, and the 
days were gone when one could expect large 
improvements in efficiency such as had been 
caused by the introduction of long-stroke 
valves. It was now necessary to look for 
very much smaller margins in order to make 
progress, and it was here that the new 
apparatus now available, the mobile testing 
unit and the new testing plant which was 
approaching completion at Rugby, would 
be so helpful. The actual division of work 
and the way in which the work was to be 
carried out was only now being considered, 
but it could be said that, with the ample 
apparatus now available one could look 
forward to improving locomotive design, 
not only in steam, but in all other forms. 

Mr. T. M. Herbert said that, in his introduc- 
tion to the paper, Dr. Andrews referred to 
the work in Germany and the use that had 
been made there of very accurate locomotive 
testing in retiming train services. There 
was also reference to the very considerable 
coal economy that had been made. It would 
be interesting to know just what that con- 
siderable economy amounted to, and what 
the author thought it might amount to in 
this country. 

Another point was the measuring of the 
depth of the fire or otherwise assessing the 
amount of fuel on the firebed. There, of 
course, the difficulty was not only to measure 
the depth, but to assess the quality of the 
fuel which remained in the firebed. Could 
the author give further information on the 
best accuracy that had been obtained by 
previous investigators, such as Lomonossoff 
and Nordman ? 

Dr. W. A. Tuplin pointed out that it 
was inevitable that when a testing unit of 
this sort came up for discussion, its place 
in relation to the stationary testing plant, 
such as that at Rugby, should be considered. 
In 1931, when this plant was first being 
considered, he had been concerned with a 
scheme in which gears would be used to 
transmit the power from the rollers upon 
which the locomotive was carried to electrical 
generators, and the output from those 
generators was to be used, partly at least, 
to drive motors which would operate fans 
and blow air past the locomotive in a way 
somewhat similar to that in which it would 
be subjected to air resistance while in motion. 
While he had been interested in this as a 
gearing problem, he had felt it was an 
expensive and somewhat Gilbertian way of 
making an engine do what it would do on a 
track on its own. He had then formed an 
idea that the way to do this was to provide 
a testing track. He visualised a circular 
track about 2 miles in diameter, possibly 
with the addition of a quarter of a mile 
straight on each side. It seemed to him that 
the advantages of such a test track over 
testing plant could be stated as follows :— 
First, there would be closer simulation of 
actual running conditions for the locomotive 
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in respect of vibration and windage ; 
secondly, the test track would be useful 
for any type of test in connection with the 
riding of locomotives or vehicles; thirdly, 
it would be useful for the determination 
of track stresses imposed by locomotives 
or vehicles in different conditions. It would 
not be difficult to insert strain gauges in the 
track. One could put in points and crossings 
to see what was the effect of high speed upon 
them, and there could be high-speed photo- 
graphy to see what happened to rail joints 
when wheels passed over them. 

The testing track could also be used for 
braking tests—and braking tests at high 
speeds were probably going to be required 
in the future. It would be useful for investi- 
gations in the design of smoke deflectors for 
locomotives, a problem which had been solved 
and re-solved quite a number of times. 

The advantages of a testing track over 
road tests, i.e., testing on a main line, were 
as follows :—First, there was the very 
important advantage that one could run a 
test whenever it was desired to do so, 
without asking anybody else; secondly, 
the testing track would not have any close 
fitting bridges or station platforms, so that 
more commodious indicator platforms could 
be fitted on the locomotives than could be 
done if they had to run over standard tracks ; 
thirdly, the testing track could be used for 
endurance tests, which might be quite 
important in the future. For example, it 
might be necessary to consider what would 
be involved in running trains from London 
to Glasgow at 75 m.p.h. If the testing track 
were level, the mobile testing unit could be 
used to simulate any route. 

Mr. J. H. Cansdale said that there was a 
brief reference in the paper to the tachometer 
generator driven from one of the axles on 
each of the mobile test units, and he would 
like to add a word on this point. Although 
the accuracy of control obtainable when a 
brake coach used its own tachometer 
generator was inferior to that obtained by 
the use of a master tachometer on the 
dynamometer coach, it did enable any one 
of these coaches to be used as an inde- 
pendent speed-control unit. To minimise 
the possibility of slip on the wheels driving 
the tachometer generator, with consequent 
upsetting of the control, the main generator 
driven by the same axle could be cut out by 
shorting its field. This, of course, reduced 
the load capacity of the coach by 25 per 
cent. As an alternative, means were pro- 
vided for diverting this generator field so 
as to reduce its loading in three steps of 
about 5, 10 and 15 per cent. This minimised 
the possibility of slip on that particular 
wheel, 

A number of new problems had been met 
in the designing of the forced-ventilated 
resistors owing to the rather limited space 
available. Each of the four units had to 
be capable of dissipating continuously 300kW 
and, by means of forced cooling, it had been 
found possible to do this using units which, 
without the fan, were only rated at 60kW 
continuously. For short periods the resistors 
would absorb considerably more power, and, 
during tests on the medium and high-speed 
units, there had, on a number of occasions, 
been peak braking loads on a single coach 
equivalent to 3000 h.p., or twice the normal 
continuous rating. The grids used in these 
resistors had a. rather high temperature 
coefficient, and at the working temperature 
the resistance increased by about 35 per 
cent over the cold value. This increase in 


resistance was a distinct advantage in this 
case, since it gave a measure of self-protection 
to the units also. 


The overheating of any 
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one unit would be shown up immediately 
by a decrease in its current compared with 
the other three, and this would provide a 
useful indication even before the thermal 
relay mounted above each of the units had 
had time to operate to indicate excessive 
temperature of the grids. 

Mr. E. L. Diamond confined his remarks 
to one particular point which he thought 
was of some importance. Dr. Andrews had 
said: “As the maintenance of constant 
indicated horsepower represents the basis 
of all testing of this kind, particular attention 
is being given to the problem of indicating.”’ 
He wished to ask whether that sentence 
quite expressed what Dr. Andrews meant. 
As he understood it, it was not suggested 
that the indicated horsepower should be in 
any way a controlling factor in such tests, 
but rather that the speed normally would 
be controlled, and there might be small 
variations in the indicated horsepower due 
to unavoidable variations of boiler pressure 
or steam temperature, or for other reasons. 

On the other hand, he thought that the 
measurement of the indicated horsepower 
was of very great importance, because it 
was really the only direct measurement of 
the work which was being done by the engine 
that was at the disposal of those who were 
using this testing plant. The brake horse- 
power of a locomotive, it must be remem- 
bered, was the horsepower at the rim of the 
driving wheels, and one result of carrying 
out work with this testing plant on an 
undulating road instead of on a level road, 
or on a constant gradient, as was generally 
done in other countries, would be that a 
considerably varying proportion of that 
brake horsepower would appear in the draw- 
bar. It was quite true that to a large extent 
the gravity factor would cancel out, that it 
could be calculated for, and that the wind 
resistance of the locomotive could be allowed 
for; but those, after all, always remained 
allowances, and one came back to the 
indicated horsepower as the only direct 
measurement which was being made of the 
engine’s work. 

It was generally appreciated that indicators 
as used in locomotive testing so far were 
subject to a considerable degree of inaccuracy. 
It was a variable degree of inaccuracy and, 
unfortunately, it was rather an unknown 
degree. 

It therefore appeared that the new kind 
of indicator which it was proposed to use 
in the testing: plant was one of the most 
interesting features of the paper, and it 
was to be hoped that Dr. Andrews would 
give a little more information about it. 

Mr. C. C. H. Wade hoped that the present 
paper would be followed by one describing 
the actual operation of the mobile testing 
plant, accompanied by some of the test 
results. 

He supposed that in testing steam loco- 
motives one of the fundamental difficulties 
was that there was no means of measuring 
the instantaneous power input to the 
machine, or even the very short interval 
power input. He would like to know whether 
the electrical weighing machine that was 
referred to in the paper was likely to modify 
that position so that it would be possible to 
tell how many B.Th.U. per minute were put 
into the engine instantaneously or over a 
comparatively short period. 

He had noted with interest the means 
taken at present to weigh the coal consumed 
during the test run, but. he observed that 
Dr. Andrews said nothing about the control 
of the firing rate, which had a very great 
effect on steam locomotive performance. 

Sir William Stanier said that he had never 
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been able to measure the amount of coal 
used when the engine was standing at signals 
and at stations. He had a suspicion that a 
very great proportion of the coal burned 
on a journey was burned when the engine 
was not doing any work. Some of the test 
results which would give 9lb or 101b of 
coal per square foot of grate area per hour 
would appear to need more intensive research 
into them from this point of view. 

In a brief reply to the questions asked, 
Dr. H. I. Andrews said that the present 
position was that the whole of the first 
stage of the work was completed and the new 
dynamometer car was rapidly following on 
—and this was the plant which he had tried 
to describe in his paper. 

With regard to the instruments and the 
technique used in the testing of locomotives, 
all he needed to say was that a good deal of 
work was now going on.. With the new tech- 
nique of testing there were undoubtedly new 
problems to be faced, but he did not see any 
reason to anticipate that the design used 
to overcome such difficulties as arose’ was 
likely to be any different or any more con- 
servative than the designemployedin the past. 

Obviously one of the biggest troubles in 
regard to anything that ran on the line was 
to get the test down to the minimum duration 
consistent with reasonable accuracy. The 
biggest difficulty was the measurement of 
the grate. The method of tackling this 
difficulty at the moment was to put the whole 
grate up on to a weighing machine capable 
of weighing grate, coal and everything else. 

He was assured by chemists that the 
question of the nature of the coal was not a 
difficult one. If the fire was reasonably hot, 
after the coal had been thrown on to the 
fire, all the volatiles of the coal were driven 
off in a very short time, and the material 
of which the ordinary firebed was composed 
very rapidly became very nearly pure coke. 
It was simply a matter of arranging the 
technique so that the measurements taken 
were taken at a time when fresh coal had 
recently been thrown on. Then, within the 
limits of accuracy on which they were 
working, it could be satisfactorily accounted 
for. 

The weighing mechanism was of a new 
type. Little elements were placed under- 
neath the grate and supported, and by means 
of a suitable electrical apparatus the weight 
was transferred to the locomotive. The 
auxiliary force that was brought in due to 
the vibration could easily be got rid of elec- 
trically, counterbalancing could be done 
electrically as well, and therefore it was a 
matter simply of measuring it in the dynamo- 
meter car. Subsidiary problems, such as 
air pressure on the grate, were being dealt 
with by an electrical arrangement. 

He did not know how short it would be 
possible to make the test ; if the difficulties 
of getting a really accurate reading could 
be overcome, there was no reason why the 
test should not be made short, thus enabling 
a large number of tests to be got out of a 
run or else avoiding such operating difficulties 
as there had been. 

There had been reference to stationary 
testing plant. His opinion was that the 
stationary testing plant and the mobile 
testing plant should in no way be regarded 
as competitive. 

For ordinary locomotive efficiency tests 
a test could be done on either the mobile 
testing unit or the stationary testing plant, 
but they were both very valuable tools. 
The proper thing to do was to examine the 
test and decide which was the proper method 
to use. 

The meeting then closed. 
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Fluorescent Lamp Manufacture 


A*® invitation to visit Cape Mill at Shaw, 
Lancs, on Friday last gave us the oppor- 
tunity of seeing how modern production 
methods are being applied to the manufacture 
of fluorescent lamps in a factory which was 
built as a cotton mill and was used during the 


By the end of the war these workers had 
acquired a new specialised skill in an area 
which is traditionally associated almost exclu- 
sively with the textile industries. This new 
occupational outlet was not destined to be 
lost, however, for, in accordance with the 
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late war for the production of a wide range of 
radio valves and electronic equipment. 

Cape Mill, a disused, four-storey cotton mill 
at Shaw, near Oldham, was acquired by the 
General Electric Company, Ltd., in response 
to a request made by the Ministry of Aircraft 
Production in 1939 to purchase and operate 
on behalf of the Government a suitable factory 
for the manufacture of valves and other elec- 
tronic apparatus. The story of this wartime 





APPLYING FLUORESCENT COATING 


enterprise, commencing with the renovation 
and re-equipment of a derelict building, can be 
summarised in the bare statement that during 
the war years the Lancashire workers, with a 
nucleus of staff from the G.E.C.’s London 
factories, produced over 7,000,000 valves and 
cathode ray tubes for all branches of the 
Services. 


OF CAPE MILL 


Government policy to secure industrial diversity 
in such areas, the G.E.C. was encouraged to 
maintain valve manufacture or kindred work 
at Cape Mill. Fluorescent lamps, for which the 
G.E.C. anticipated a rapidly growing demand, 
were a suitable product for this industrial 
change-over. Although small-scale production 
was being carried out at one of the company’s 
Wembley factories, the reduction in demand 
for valves at Cape Mill provided a suitable 
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opportunity for re-equipping the mill for the 
mass-production of fluorescent: lamps. 

Although some of the manufacturing pro- 
cesses are common both to tungsten filament 
lamps and fluorescent lamps, the new product 
introduces techniques peculiar to itself, and it 
is with these new processes that the present 
article is mainly concerned. 
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The principal components of the fluorescent 
lamp are the glass tube, the “seals” or 
“pinches”? carrying the electrodes, the 


fluorescent powder with which the inside of 
the tube is coated, and the gas filling. If 


the glass tube be regarded as a raw material, 
all the subsequent processes involved in the 
manufacture, testing and packing of fluorescent 
lamps are carried out in the Cape Mill factory, 
The glass tubes are made by automatic 
machinery at the Osram-G.E.C. glass works, 
Wembley, and are delivered cut to length suit- 
able for the two sizes of tube at present mac: 
at Cape Mill—4ft, 40-W, and 5ft, 80W. 

All the main production processes are carrie«| 
out on a single floor of the factory, starting 
with the preparation of the fluorescent coating 
in the form of a liquid suspension, its applica 
tion to the inside of the tube, the fabrication o/ 
the “‘ pinches,” the various operations involved 
in gas filling, sealing, capping, curing, testing 
and ending with packing ready for despatch. 

The fluorescent powders which form the 
basic ingredient of the coating are one of the 
halo-phosphate compounds developed in the 
G.E.C. research laboratories at Wembley. 
Different chemical compositions are used to 
produce the two kinds of lamp—known as 
‘‘warm white” and “ daylight ’’—which are 
made in this factory. Whatever the powder the 
coating consists of a fine suspension containing 
the fluorescent powder, camphor and a binding 
medium, in butyl acetate or some similar 
solvent. The fluorescent and solvent are 
first ground to the correct particle size by 
mixing with silica chips in mills which are 
rotated for about three hours on a battery 
of electrically driven rollers. Having added 
the camphor and nitro-cellulose binder in the 
correct proportions, the ingredients are mixed 
for some thirty minutes in stainless steel drums 
rotated on the same rollers. After filtering, 
the suspension coating is ready to be applied. 

In preparation for coating the tubes are 
cleaned internally by dry pull-throughs of 
sponge and chamois leather. The fluorescent 
coating is then applied in pneumatically 
operated machines, as illustrated herewith. 
The coating suspension is contained in stain- 
less steel tanks which form the base of the 
machine. Suitable outlets are provided in the 





COATING FROM ENDS OF TUBES 


tanks to receive the lower ends of the tubes, 
which are clipped vertically in racks mounted 
above the tanks. Our illustration shows the 
coating operation in progress; the tubes on 
the left are being filled with fluorescent suspen- 
sion, by virtue of the air pressure acting on the 
surface of the liquid in the tank ; at the same 
time, the right-hand group of tubes is emptied, 
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leaving a thin coating inside the tubes. At 
this stage frequent tests are made of the viscosity 
of the suspension, sincé any variation is liable to 
affect the adhesion of the powder to the tube, 





ASSEMBLING ELECTRODES 


and the efficiency of the finished product. 
After receiving their coating the tubes are 
placed in draining racks for a brief period 
before being suspended in a drying tower, 
where they remain for some thirty minutes, by 
which time the fluorescent coating is adhering 
firmly enough to permit further handling 
without damage. 

The tubes are then stamped with the trade 
mark and other relevant particulars, and are 
passed through a radiant heat gas furnace 
where they are heated to a temperature of about 
450 deg. Cent., which is sufficient to decompose 
the binder, leaving a thin dry coating adhering 
to the inside wall of each tube. A suitable 
conveyor speed is chosen so that the tubes 
spend fifteen to twenty minutes in the furnace 
before emerging at the top of the exit ramp. 
At the foot of this ramp the tubes are fed by 
hand into a buffing machine in which the coating 
is removed over a length of about 3in at both 
ends of the tubes so that at a later stage an 
electrode assembly can be sealed into each 
end. A general view of the buffing operation 
is given in one of the photographs reproduced 
herewith. Before the prepared tubes are 
stacked in the trolley shown in the background 
of our illustration, the quality of coating on 
each tube is checked visually. 


ELECTRODE ASSEMBLY 


At each end of the fluorescent lamp there is 
a cathode consisting of a tungsten coiled coil 
filament and an anode which, depending on 
the lamp rating, is in the form of a pair of 
metal plates attached to the lead-in wires, or, 
alternatively, is an integral part of these wires. 
These electrodes are mounted on assemblies 
generally resembling the airtight ‘ pinch,” 
which is a familiar part of the ordinary metal 
filament lamp. Current is carried to and from 
the electrodes by lead-in wires made in three 
parts—copper for the external contact to the 
cap, copper-plated nickel-iron for the airtight 
metal-to-glass seal, and nickel inside the lamp. 

A brief description of the manufacture of the 
pinch will suffice for the present purpose since 
the process is closely similar to that used for 
many years in the production of metal filament 
lamps. The flanged glass tube which provides 
the means for sealing this assembly to the end 
of the fluorescent tube is heated by gas jets, 
flanged, and cut to length automatically in a 
multi-station rotary machine. Next the lead-in 
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wires and the central tubular glass stem are 
inserted, heated and pinched in a similar 
machine. Two kinds of pinch are required ; 
a solid pinch at one end of the tube and a blown 
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changes colour, turning first brown: and then 
white. The various stages in the assembly 
of the electrodes as described in this paragraph 
are essentially bench operations, a general 





AUTOMATIC EVACUATION, FILLING AND SEALING OF TUBES 


pinch at the other end to allow the tube to 
be exhausted and gasfilled at a later stage. To 
simplify the process of injection the stem used 
for the blown pinch is internally frosted. 

After the pinch has been formed in this way 
the nickel lead-in wires are bent in a manually 
operated jig to the required shapes to receive 
the coiled coil cathode. In another jig the ends 
of the lead-in wires are squeezed over to grip 
the ends of the cathode coil, -Next the cathodes 


¢ 





LAMP TESTING TABLE 


are coated with electron emitting materials 
consisting of a mixture of barium and strontium 
carbonates in a nitro-cellulose binder. This 
coating is brushed on by hand. Nickel-iron 
plates forming the anodes are then spot welded 
to extensions of the leads, after which the 
nitro-cellulose binder is removed from the 
cathode coating by the passage of a small 
current. As the binder is ignited so the coating 


~ 
impression of which is given in one of the 
accompanying illustrations. 


SEALING, EXHAUSTING AND FILLING 


Sealing of the completed pinch assembly into 
each end of the coated tube then takes place in 
a multi-head rotary machine. Here the pinches 
and tubes are held in the correct relative 
positions for sealing. As the machine rotates 
the lower end of each tube in turn is heated 
by gas jets and fused to 
the flange of the pinch, 
after which the surplus 
molten glass falls away. 
Each tube is reversed by 
hand after one end has 
been sealed} and the 
other end is then treat- 
edfin the same way. 
This operation leaves 
the fluorescent tube 
completely sealed ex- 
cept that the frosted 
stem remains blown, 
ready for the pumping 
process which follows. 

The next series of 
operations embraces the 
all-important processes 
of exhausting the tubes, 
injecting the correct 
dosage of mercury and 
argon, followed by the 
final sealing off. At this 
point production flow 
diverges into two par- 
allel channels, in the 
first of which the inject- 
ing and pumping pro- 
cesses are carried out 
as separate operations, 
whereas in the second 
channel all the pro- 
cesses are completed 
automatically in se- 
quencegin a single mach- 
ine. At present both methods are used in 
the factory, but the first can be regarded as 
obsolescent since the output from two bench 
pumps operated by a team of two girls is 
45 tubes per hour, compared with an out- 
put of 300-350 tubes per hour from the 
automatic machine operated by three girls. 

In the automatic process the tubes are first 
examined visually and then fed, with the frosted 
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stems uppermost, into the multi-head rotary 
machine, the lead-in wires being so disposed 
as to bear upon insulated metal tracks which 
act as feeders for energising the cathodes. As 
the machine rotates, air is removed in successive 
stages from the tube, the requisite degree of 
vacuum béing produced by a closely controlled 
mercury vapour pump system. Throughout the 
exhausting process the lamps pass through 
an oven where they are subjected to a tempera- 
ture of 480 deg., which helps to drive off any 
occluded gas. At the same time the filament 
current is progressively increased and the 
gases liberated thereby are removed by the 
pumps. Towards the end of the time cycle of this 
machine, while exhaustion is still continuing, 
a dose of about 100 mg of mercury is injected, 
followed by about 3} mg of argon. The dosage 
of argon, which acts as a sort of catalyst 
in the mechanism of the discharge, is somewhat 
critical. Over this part of the cycle the tubes 
are energised so that the discharge is struck 
in each tube before the final sealing off, which 
completes the sequence of events in this 
machine. In the accompanying illustration 
the tubes are being inspected and the lead-in 
wires straightened by the girl on the right, 
and fed into the machine by the girl in the 
centre, while the lamps in the foreground are 
ready to be fitted with contact caps. 

Capping each end of the lamps is the. last 
group of operations before the final processes 
of ageing and testing. The caps, which have 
previously been filled with cement, are 
threaded over the lead-in wires, placed in 
position and firmly fixed by baking: in 
the capping machine. Subsequently, the lead- 
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in wires are soldered to the cap terminals. 

In passing it should be mentioned that the 
80-W, 5ft lamp is fitted with a standard B.C. 
cap at each end, whereas in the 40-W, 4ft fitting, 
Bi-pin caps are used, which result in a useful 
reduction in the overall length of the fitting. 

The completed lamps are then passed to the 
ageing rack, where current is supplied for about 
thirty minutes to stabilise each tube ready for 
use. Ageing is carried out in two stages in the 
same test rack; for the first ten minutes the 
lamps are run with their cathodes in series, 
after which a change-over switch is operated 
to connect each lamp normally to a supply 

. voltage of 185V. During this ageing process 
defects in pumping, filling or sealing that may 
have escaped detection in previous inspections 
will be revealed. 

Quality control which has been embodied 
so successfully for a number of years in the 
mass production of metal filament lamps and 
and thermionic valves is applied in this factory 
at all appropriate stages in the manufacture 
of the fluorescent lamps. The principles of 
quality control are too well known, and the 
detailed application to this industry is too 
complex to be dealt with in this article. Elec- 
trical and physical tests, for example, on the 
finished product form an integral part of this 
control, and one of the illustrations reproduced 
herewith shows a testing station and control 
panel equipped with the necessary instruments 
for checking lamp performance and charac- 
teristics. A predetermined percentage of all 
lamps is passed through this testing station 
to ensure that the performance does not fall 
below the specified standards. 


Aluminium-Sheathed Power Cables 


No. 


LTHOUGH lead is by no means the ideal 

material for the purpose it has been, in 
the absence of a more suitable alternative, the 
traditional sheathing material for power cables 
since the early days of electricity supply. Lead 
is comparatively easy to apply in the form of a 
cable sheath, joints can be made without 
difficulty, and the condition that the sheath 
must be impervious to air and moisture is 
satisfied. On the other hand, lead is a heavy 
material and its mechanical properties are 





Top, Aluminium Sheathed Centre, Lead Alloy Sheathed Bottom, Lead Sheathed 
SAMPLES OF. CABLE AFTER BENDING ‘TEST 


generally poor; its ductility, which makes it 
easily handled, is often an embarrassment 
without the complementary property of 
elasticity. 

For many years, therefore, although lead 
sheathing has given good service (and will, no 
doubt, continue to do so) cable research engi- 
neers have been searching for a material 
possessing lightness and mechanical strength 
without sacrificing any of the advantages of 
lead. Aluminium was an attractive possibility, 
but its use before the war was delayed by its 
high price, and by the technical difficulties 
associated with the high temperatures and 
pressures required for aiuminium extrusion 
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in the absence of any alternative practical 
method of applying a sound sheath. 

More recently, under the additional spur 
of lead shortage, the efforts to solve the pro- 
blems involved in aluminium sheathing have 
been intensified. In Germany and elsewhere 
large-scale experiments have been pursued 
and some trial lengths of small cable have 
been produced using the grade of material 
known as super-purity (99-99 per cent) alu- 
miniam, which is softer than the normalfcom- 
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mercial grade and can be extruded at a lower 
temperature. Super-purity aluminium, how- 
ever, is produced to-day only in small quantities 
and at a relatively high cost. 

At the same time, British cable makers 
have been actively engaged in research and 
experimental work on aluminium sheathing. 
Of these firms, Johnson and Phillips, Ltd., 
Charlton, London, 8.E.7, is the first to announce 
that the application difficulties have been sur- 
mounted with the introduction of power cables 
sheathed in commercial quality aluminium. 
A special sheathing process was developed by 
this company with the assistance of the metal- 
lurgical department of the Telegraph Construc- 


Top, Aluminium Sheath 
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tion and Maintenance Company, Ltd. Sheath. 
ing is effected by threading the insulated 
core into pre-extruded seamless aluminium 
tube, and then subjecting the tube to a sinking 
or swaging process to form a closely fitting 
sheath. Although the process is simple in 
concept a number of complex mechanical pro. 
blems had to :be solved, particularly in the 
manufacture of cables in commercial lengths, 
before the aluminium sheathing plant whic) 
was installed at Victoria Works, Charlton. 
could operate on a commercial scale. 

Before discussing the cable in any detai! 
a brief summary of the main characteristics 





ALUMINIUM - SHEATHED TEST 
INSTALLATION 


claimed for it by the makers will perhaps be 
useful. J. and P. aluminium-sheathed cables 
are available, insulated with impregnated 
paper or varnished cambric, for the working 
voltages listed in the appropriate British 
Standards for metal-sheathed cables. Sheathed 
in commercial grade aluminium these cables 
show a considerable saving in weight when 
compared with similar lead-sheathed cables. 
The aluminium sheath has a high tensile 
strength and creep resistance, while its 
immunity from crystal growth and _inter- 
crystalline cracking gives the product good 
fatigue endurance and resistance to vibration. 
With these improved mechanical properties 
it may be possible to use unarmoured alu- 
minium-sheathed cable in many situations where 





Bottom, Lead Sheath 


COMPARATIVE RESULTS OF IMPACT TEST 


the appropriate lead-sheathed cable would 
need to be armoured. Furthermore, it is 
stated that aluminium-sheathed cables can be 
wound on normal-sized drums and will tolerate, 
without harm, installation bends as severe as 
those applied to lead cables. An appropriate 
jointing and terminating technique has been 
developed, and the cables are proofed against 
corrosion. 


Finally, considerations of the inherent 


strength and stability of the aluminium sheath 
foreshadow the possibility that the new cables 
may be capable of operating at higher tempera- 
tures than those commonly used for lead. 
Any such change would imply considerable 
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economies through a reduction in copper cross 
section. 

To summarise, although it cannot be claimed 
that aluminium-sheathed will in future super- 
sede lead-sheathed cables there is little doubt 
that the correct engineering selection of the 
best class of cable for each particular applica- 
tion should provide an expanding field for the 
new product. 


PROPERTIES OF ALUMINIUM SHEATHING 


A commercial grade of aluminium of con- 
trolled composition is used for the sheath, 
the principal minor constituents being iron 
and silicon. A typical analysis of the raw 
material is tabulated herewith : 


TaBLe 1.—Analysis of Commercial Purity Aluminium 


Per cent 
Silicon (Si) 0-1-0-15 
Iron (Fe) ae 0:15-0:20 
Copper (Cu) ... ... 0-01-0:03 
Manganese (Mn) ... Trace 
Magnesium (Mg) ... 0-001 
Titanium (Ti) 0-01 
Aluminium (Al) Remainder 


Taste Il.—Physical and Mechanical Properties of 
Aluminium Sheath Compared with Lead 


























Commer- | B.S. 801 
Aluminium) cially lead alloy 
refined ve 
lead (0-85% 
antimony) 
Specific gravity 2-7 11-3 _ 
Weight per cubic 
foot (Ib) 168 710 — 
— point (deg. 
t.) . 658 326 -- 
Thermal ‘capacity, 
0-200 deg. Cent. 
(cals /em /deg. 
Cent.) 0-62 0-37 
Latent heat of fusion| 
(cals/em*) ... | 250 70 
Coefficient of linear! 
expansion, 0-100 
deg. Cent. per 1 
deg. Cent. ... 24x 10-8 | 29x 10~ 
T amalie stre — (ib; 
sq in) : 12,000— 2,000* 3,500* 
15,000 
5 Po omens 7,000— 700 1,700 
* abies 10,000 
wanieion (% on | 
mm) ws 7-10 | 25-35 25-30 
Hardness V.P.H. 28-35 | 4:5 6-8 
Endurance limit 
Stress causing! 
fracture after 10°} 
cycles (Ib/sqin) | -+ 7,000 +400 + 1,300 





* Arbitrary figure—value varies with rate of loading. 


¢ Stress at which a specimen develops a permanent 
extension equal to 0:1% of its gauge length (corre- 
sponding to yield point). 


For convenience the physical and mechanical 
properties of commercial aluminium, as used 
for sheathing, are compared in Table II with 
the corresponding properties of commercially 
refined lead and of a standard lead alloy. This 
table indicates, principally, the difference in 
specific gravity which leads to a weight saving 
of about 25-65 per cent in unarmoured cable 
and 20-35 per cent in armoured cables sheathed 
with aluminium. 

The mechanical properties are also compared 
to show that the toughness and strength of 
the aluminium sheath is well beyond the range 
of lead and lead alloys. These superior qualities 
involve no sacrifice of the other important 
functions of the sheath, except that, because 
it is tougher and less ductile the aluminium 
sheath gives the cable a certain characteristic 


Tase I1I.—Sheath Thicknesses 


Cable diameter Minimum 
Above, Up to and including, thickness, 
in in in 
_ Teer ae a. 0-055 
0-9 Se a 0-06 
Or te 0-07 
1-35 1-65 0-08 
£-G8... «. 2-00 4 0-09 
rigidity. ites eetnial service camellias the 


additional stiffness creates no serious difficulty, 
and the difference between the two kinds of 
sheath becomes naturally less noticeable in 
the larger sizes. 

Other differences are brought out in the 
table. For example, since the structure of 
aluminium is completely stable at 100 deg. 
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Cent. and more, which is well above the working 
range for cables, there is no fear of recrystallisa- 
tion. Again, the aluminium sheathing exhibits 
a well-defined yield point below which it 
behaves elastically. This property implies 
an entirely different reaction to mechanical 
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our final illustration shows the comparative 
effects of impact, simulating blows from a pick 
on aluminium (top) and lead (bottom); the 
blows were made by a weight of 15 lb dropped 
from various heights up to 24in. 

Accordingly, the sheath thicknesses are in 


TasLe IV.—Cable Sheath Characteristics 





























Sheath Longitudinal Internal 
dimensions tensile loading pressure loading 
Type of cable Load Internal 
Overall | Minimum} required | Breaking | pressure | Bursting 
diameter | thickness | to reach load required | pressure 
yield point to reach 
| | yield point 
in | in Ib Ib Ib/sq in | Ib/sq in 
3-core, 0-04 sq in, 660-V cable 0-81 0-055 1100 1500 1200 1750 
3-core, 0-15 sq in, 3300-V cable ... 1-35 | 0-070 2400 3400 900 1300 
4-core, 0-25 sq in, 660-V cable as et | 1-74 | 0-090 | 4000 5500 900 1300 
} 
stress, as between aluminium and lead. Finally, the region of 10 per cent less than lead thick- 


the fatigue endurance and creep resistance of 
aluminium are shown to be greatly superior 
to the corresponding values for lead. 


CaBLE CHARACTERISTICS AND PERFORMANCE 


more specifically to the service 
characteristics of aluminium-sheathed cables, a 
number of important practical criteria must 
be considered. First, the amount of bending 
and flexing an aluminium sheath is capable 
of withstanding without distress, and, associated 
with this, the appropriate thickness of sheath 
required. 

Secondly, there is the effect of the greater 
strength and durability of aluminium on service 
performance, including operating tempera- 
tures, and the extent to which these qualities 
in conjunction with the reduced weight will 
influence erection technique or dismiss the need 
for armour. Of primary importance in another 
direction is the corrosion hazard and the 
reaction of aluminium to the various forms of 
corrosive action normally encountered in 
cable systems. Finally, there are the problems 
of joint design and the possibility of devising 
alternative methods of sealing so as to avoid 
the known difficulties experienced with alu- 
minium soldering. 

Some of these questions, including, for 
instance, corrosion, can be answered by experi- 
ence gained from the use of aluminium in other 
fields. Many of the answers, however, have 
been obtained directly by extensive experi- 
mental work and practical trials. 

Dealing first with the bending characteristics, 
no difficulty is experienced in reeling aluminium- 
sheathed cables on drums of normal size, the 
same barrel diameter being used as for the corre- 
sponding size of lead-sheathed cable. 

Numerous bending tests have been carried 
out on various sizes of cable in accordance 
with current British Standards. The result 
of one such test is illustrated herewith in an 
after-bending-test photograph of three cables, 
sheathed in aluminium, lead alloy and lead 
respectively. As might be expected, the creases 
in the aluminium sheath appear in wideiy 
spaced groups as compared with the lead 
sheath. The disturbance to the aluminium 
sheath was slight and upon stripping the 
insulation was found to show little evidence of 
having been subjected to bending. 

Both armoured and unarmoured aluminium- 
sheathed cables have been subjected to searching 
installation trials involving difficult runs with 
awkward bends. One of the photographs repro- 
duced herewith shows served (upper) and bare 
(lower) aluminium-sheathed cables installed 
for test in a factory building, the bend radius 
being the relatively severe one of ten times the 
cable diameter. One of these cables was sub- 
sequently taken down, redrummed, served, 
tested and installed elsewhere without showing 
any abnormality. 

For manufacturing reasons, inter alia, the 
sheath thicknesses used in practice are in 
excess of the values dictated purely by con- 
siderations of. strength. This has the added 
advantage of endowing the cable with increased 
resistance to accidental damage. In passing, 


nesses for corresponding cable sizes. Thé 
actual figures for a range of diameters up to 
2in are shown in Table ITT. 

The physical dimensions given in Table III 
are re-expressed in Table IV in terms of the 
actual mechanical properties of aluminium 
sheaths covering three representative sizes of 
paper-insulated power cable. These mechanical 
characteristics can evidently be put to good use 
in various ways. For instance they offer scope for 
economy in erection methods and suggest the 
possibility of improved standards of performance 
involving higher operating temperatures. 


(To .be continued) 





Technical Reports 


The Effect of Length on the Strength of a Steel 
Wire. By C. Gurney and 8S. Pearson. Reports 
and Memoranda No. 2158: Aeronautical Research 
Council, Ministry of Supply. H.M. Stationery 
Office. Price 3s.—Sets of strength tests on two 
lengths cut from the same coil of steel wire have 
been made, each set consisting of about 100 tests 
on nominally identical test pieces. The lengths 
tested were lin and 240in. Three pairs of sets 
of tests were made, there being some difference in 
the handling of the wire and testing apparatus 
between each pair of sets. The results have been 
compared with those predicted by statistical 
theory assuming that a normal distribution of 
strength would be obtained for a unique, but 
initially unknown length of wire, and that the 
strength of the wire is statistically homogeneous. 
The experiments show small but significantly dif- 
ferent distributions of strength of the long and 
short wires, the general trends of the results being 
in agreement with the theory. Mean strength 
and scatter of test results decrease with increasing 
length and the skewness tends to become more 
negative. The experiments are too few to enable 
an accurate comparison with theory to be made, 
but it is fairly certain that influences other than 
those which the theory is intended to cover, are 
having significant effects. Chief among these 
are accidental damage to the wire, causing it to be 
statistically heterogeneous with respect to strength 
(but there is some evidence that the undamaged 
wire is statistically . heterogeneous), and grip 
failures, which reduce the mean strength of the 
wires. 


The Statistical Estimation of the — of Size 
on the Breaking Stress of Rods. By C. Gurney, 
B.Sc. Reports and Memoranda No. 2157: Aero- 
nautical Research Council, Ministry of Supply. 
H.M. Stationery Office. Price 2s.—An appreciable 
size effect on strength is to be expected in materials 
with large variation in the strength of nominally 
identical test pieces. Methods of estimating the 
size effect from the scatter of test results are de- 
scribed and it is shown that some thousands of 
test results are necessary to obtain a reasonable 
estimate of the strength of material whose size 
differs much from that tested. The theory strictly 
applies only to material which is statistically homo- 
geneous, which many practically useful materials 
are not; and for such materials the theory can be 
expected to give only qualitative results ; the pre- 
dicted strength/size gradient being usually greater 
than that obtained experimentally. There is a 
need for test results on different sizes of material 
so that the accuracy of the predictions of the 
theory can be assessed. 





The ‘* Shervick ”’ 


N Tuesday, April 20th, we were invited by 

the Overseas Food Corporation, of 7, Ulster 
Place, London, N.W.1, to attend a demonstra- 
tion of the new ‘‘ Shervick ” industrial tractor, 
which has been specially designed and built by 
the Chertsey works of Vickers-Armstrongs, Ltd., 
for ground clearing in connection with 
the East Africa ground nut scheme. The 
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Industrial Tractor 


No. I 


dozer, a stumper, a root cutter and a root rake, 
which have been specially designed and built to 
meet East African field conditions by Blaw- 
Knox, Ltd. We shall deal more fully with these 
implements in a second article. 


The problem of furnishing a quick supply of 


large and powerful tractors for land clearing 
work in connection with the East Africa scheme 


April 23, 1948 


clearly demonstrated that the new tractor com- 
pares favourably in every way with similar 
large American machines. 

The principles of design, with liberal margins 
for safety and reliability, have been shown to 
be very sound, and no important alterations 
have had to be made to the original proposal. 
The performance of the tractor we witnessed on 
Tuesday fully confirmed these opinions. 

GENERAL DESIGN 

As will be seen from the accompanying 
illustrations, the new tractor uses the principal! 
components of the standard “ Sherman ”’ 
Mark III tank, mounted in a specially designed 
fabricated steel frame. ‘The frame is punt- 





demonstration took place in Crown woodlands 
between Bagshot and Camberley, and it was 
attended by the Minister of Food, the Engineer- 
in-Chief and Director-General of Mechanical 
Engineering to the War Office, and representa- 
tives of the various Ministries and Departments 
interested in the East Africa scheme. 

Two models of the new “ Shervick ” tractor 


** SHERVICK ''' TRACTOR 


was first raised at a meeting which took place 
on September 23, 1947, between Vickers- 
Armstrongs, Ltd., and the United Africa 
Managing Agency, along with Unilever engi- 
neers, who did the preparatory work in con- 
nection with the scheme. 

Owing to the impossibility of obtaining suffi- 
cient tractors of either British or American 





SECTIONAL VIEW OF TRACTOR 


were on view, and a third machine is approach- 
ing completion in the Chertsey works. Produc- 
tion will shortly begin and deliveries will be 
made from the Elswick Tank Works of Vickers- 
Armstrongs, Ltd., at Newcastle-upon-Tyne. 
It is expected that adequate supplies of the 
tractor for the ground nut scheme will be 
available up to 1950. In addition to the 
tractors, there were shown various new imple- 
ments for ground clearing, such as a tree- 


make for the work, it was suggested by Vickers- 
Armstrongs, Ltd., that a new tractor based on 
the “ Sherman ”’ Mark IIT tank, and using many 
of its components, should be considered. The 
specification for the new tractor was completed 
on October 21st and the first tractor was 
running on January 3rd this year. Since that 
date, we are informed, extensive experience 
on woodland clearing with the aforementioned 
implements has been gained, and it has been 


shaped, and it comprises floor and top flanged 
side plates with cross members of box section 
at the front and centre of the body. The centre 
box girder is extended on each side of the 
tractor, and it terminates in two heavy square 
flanges, to which the main attachment for the 
treedozer and the stumper are made. 

The principal dimensions and weights of the 
tractor are as follows :—Height without exhaust 
pipe, 7ft 6in; length, including draw-bar, 
15ft 4in; width, 9ft 2in; weight of bare 
tractor, 15-25 tons; and with the treedozer as 
shown, 18-75 tons. 

The weight is so distributed in the bare 
tractor that the centre of gravity falls 5in to 
the rear of the centre of the track baseline, while 
with the treedozer it is 14-5in forward of that 
line. The power plant comprises one of the 
two General Motors two-stroke diesel engines 
originally fitted to the ‘“Sherman” tank. It has 
six cylinders, each with a bore of 4-25in and a 
stroke of 5in. The governed speed of the unit 
has been reduced from 2100 r.p.m. to about 
1500 r.p.m., at which speed the engine develops 
about 177 b.h.p. The engine is mounted on 
rubber mountings attached to brackets on the 
floor plate of the frame. The existing fan and 
drive, the air cleaners and the oil and fuel 
filters have been retained, but new manifolds 
and oil and water connections have been 
designed and fitted. Only one of the two 
‘“* Sherman ”’ radiators is fitted at the front of 
the tractor, and a new top header is fitted, the 
radiator being amply protected against damage 
by using a pair of the air inlet louvres from the 
rear of the original machine, which are formed 
of closely spaced deep bars. The standard 
General Motors clutch is employed, alteration 
being made to the operating gear, in order to 
make it suitable for the conventional drive 
position. 

It will be seen from the accompanying 
sectional elevation that the transfer drive and 
power take-off is in the form of a new unit 
attached to the housing of the engine flywheel, 
so that in addition to providing a primary gear 
reduction of 2 to 1 between the engine and gear- 
box, a power take-off running at about 1000 
r.p.m. is provided to drive the winch and other 
auxiliary gear. Three helical gears are used 
for this drive, the existing “‘ Sherman ”’ transfer 
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gears and shafts and bearings being mounted 
in @ fabricated steel casing. The existing pro- 
peller shaft with the Hardy-Spicer universal 
joints has been shortened, to suit the 
altered relation between the engine and its 
transmission gear. The complete ‘“‘ Sherman ” 
unit comprising the gearbox, the bevel drive 
and the steering assembly and final drives, are 
used entirely and are bolted to and form the 
rear member of the frame. It was necessary, 
however, to effect some modification to the 
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track shoe a steel bar, l}in square. The ground 
length of the track is 8ft 4in and the width of 
each shoe is 16-56in with a pitch of 6in. There 
are sixty shoes to each track, and the weight per 
track is about 1-4 tons. This gives a ground 
pressure of 10-3 lb per square inch for the bare 
tractor, or about 12-6lb with the treedozer 
attachment. The centres of the tracks are 83in 
apart. As will be seen from the rear view of 
the machine, a Blaw-Knox Mark F winch with 
its guide rollers is mounted on the transmission 
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lubricating oil connections and the levers and 
shafts needed to bring the steering brake and 
the gear controls to the new position. Only the 
second, third, fourth and fifth gears of the 
original tank, together with the reverse, are 
used, as it was considered that the stresses in 
the low gears would be too high for continuous 
operation. The following operating speeds are 
thus obtained :— 


M.p.h. 
First gear ... 0-72 
Second gear 1-76 
Third gear... 3-08 
Fourth gear 4-92 
Fifth gear ... 7°49 
Reverse gear 0-97 


Four of the original six bogie suspension units 
used in the “ Sherman ” tank are utilised. 
They are attached to locally reinforced 
side plates on the frame. The existing 
idler wheel and the track adjuster assembly 
is also employed. The ‘ Sherman” tracks 
are shortened and additional grip is given 
for sandy ground by welding on each 
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casing immediately behind the driver, the drive 
being taken from the power take-off through a 
universally jointed shaft. 

Two new oil fuel tanks have been con- 
structed, each of 28 gallons capacity, which are 
neatly lodged on either side of the frame between 
it and the tracks. The existing electric generator 
and starter with a new battery are used, but in 
addition, it is intended to fit a plug-in con- 
nection, which will enable any vehicle to 
be started from a slave battery truck. The 
draw-bar attachment, which is of suitable 
height and dimensions for the implements, may 
be noted. The driver has a double seat, and 
additional equipment includes track guards, 
the radiator guard already referred to and a 
dashboard frame. A full tool kit has been pro- 
vided. 

The good capacity of the new tractor 
was demonstrated by its quick uprooting 
of a large double-trunked tree of 
sweet chestnut, having a lower-base dia- 
meter of about 5ft, when fitted with the 
Blaw-Knox treedozer and stumper. 

x 


(To be continued) 


Letters to the Editor 


(We do not hold ourselves responsible for the opinions of our correspondents) 


THE CROWSNEST LINE, C.P.R. 
Sm,—IJ, in common no doubt with many of 
your readers, have noted with interest the 
amusingly written account of locomotive 
working over the Crowsnest route of the C.P.R. 
by your now well-known contributor, Edward 
H. Livesay. 

Mr. Livesay writes in a style of his own which 
is pleasing on account of the human touch 
he so charmingly brings to the fore, while at 
the same time his articles assume technical 
interest. But, in his article entitled as above 
appearing in your issue of February 20th last, 
Mr. Livesay makes some strange remarks on 
cylinder proportions. For instance, he talks 
of the ‘‘ value of a long stroke for increasing 
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leverage.”’ What exactly this means is scarcely 
clear. Taken literally, it would seem to infer 
that a long-stroke cylinder has some advan- 
tages compared with one having a short stroke, 
both presumably of the same volume. This 
is not stated, it is true, but it is inferred, 
otherwise the statement goes for nothing. 
Actually, other things being equal, cylinders 
of equal volume having a small diameter and 
a long stroke or a large diameter with a short 
stroke will develop the same mean turning 
moment. The statement, therefore, regarding 
leverage would seem to be a little strange. 
Further on, mention is made of the effect of 
the length of the stroke on the degree of expan- 
sion. For instance, Mr. Livesay writes in part 
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“ effects of a long stroke allowing expansion 
of high-pressure steam to be carried further 
than usual.” Surely this cannot be. The 
only thing that directly affects the degree of 
expansion is the point of ‘‘ cut-off.” “ Cut-off ” 
at, say, 25 per cent in any cylinder gives always 
the same number of expansions which would 
always be measured by the relation between 
the initial and final volumes of the steam. 
Cylinders with a large bore-to-stroke ratio 
offer certain well-defined advantages over those 
with a relatively short stroke, but an increased 
range of expansion is not one of them. Equal 
working volumes and related working charac- 
teristics: are, of course, assumed. On the 
other hand, long strokes have their short- 
comings ; these are well known. So we come 
back to the making of a compromise, which 
is so often the case. E. C. POULTENEY. 
London, N.W.3, April 8. 





CIRCULATION IN TANK BOILERS 


Sm,—American locomotive boilers evaporate 
100,000 lb of water per hour, although they are 
much smaller than a Scotch marine boiler 
evaporating 20,000 lb. The reason for this is 
that the locomotive boiler sways and vibrates 
so that the steam bubbles are swept off the 
heating surface, which is thereby in contact 
with water all the time. The modern circulators 
have greatly assisted in this. Efforts have been 
made to promote circulation in tank boilers by 
lifting the water from the bottom to the top 
of the boiler, but this has not been satisfactory. 
What is required is a movement of the whole 
of the boiler upwards to carry the steam with 
it, and a method of lifting the bottom water 
by a pump causes the mass of water to flow 
downwards against the flow of the steam, and 
this has a wrong effect. Circulation in water- 
tube boilers is achieved by using downcomers, 
but even these have had to be developed during 
fifty years. Early tubular boilers were deficient 
in hydraulic head and foreign inventors designed 
boilers in which the water was forced through 
the tubes by pumps at a great speed, and this 
increased their capacity greatly. British 
designers have increased the hydraulic head 
and recent three-drum boilers have been 
supplied with separate unheated downcomers 
with good effect. 

It has, however, not been seen that tank 
boilers can be improved by the provision of 
downcomer tubes inside the boiler. Models 
showed excellent circulation as the dense 
water poured down the downcomers and the 
steam-laden water rushed over the heating 
surface with excellent effect. Some twenty 
years ago’ I tried to introduce this method, but 
found that patent rights gave so little pro- 
tection that it was impossible to exploit the 
idea without financial loss. The nation loses 
much by legislation which discourages inventors. 

C. TURNBULL, M.I.E.E. 

Newcastle-on-Tyne, March 14th. 


————_@———— 


CLtosuRE oF WaLEswoop CoLLiERy.—The 
National Coal Board has decided that Waleswood 
colliery, in the South Yorkshire coalfield, shall 
finally cease to operate as a productive unit on 
September 4th next. The decision to close this 
colliery, which was started in 1856, has been taken 
after prolonged consideration and full consultation 
with the National Union of Mineworkers, and it is 
believed that all the remaining coal at Waleswood 
can be more efficiently and economically worked 
from one or other of two adjacent collieries, namely, 
Brookhouse and Kiveton Park. Both Brookhouse 
and Kiveton Park are being operated at a profit, 
whereas Waleswood has incurred substantial losses 
over a period of years and is still doing so. Both 
have a long prospective life, whereas the further 
life at Waleswood would at best be comparatively 
short. The National Coal Board says that most of 
the men displaced can be offered suitable employ- 
ment at neighbouring collieries without undue inter- 
ference with their social lives and amenities. 
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THE L.M.S. MOBILE TESTING PLANT 

THE steam locomotive, for all its 120 years 
of use on the railways of this country, remains 
one of the least predictable of machines, and 
a paper at one of the leading engineering 
institutions on any aspect of design, con- 
struction or operation is always sure to draw 
a large audience. At the meeting last 
Friday at the Institution of Mechanical Engi- 
neers Dr. H. I. Andrews presented his 
paper on “The Mobile Locomotive Testing 
Plant of the London, Midland and Scottish 
Railway,’ an abstract of which appears on 
another page of this issue. Never before, one 
would think, has such a galaxy of ultra- 
modern electrical apparatus been brought to 
the study of steam locomotive performance, 
though many other uses were envisaged when 
the construction of the remarkable unit 
described in the paper was authorised. The 
paper itself is of absorbing interest, but on 
Friday evening it was rendered more notable 
still by the charming manner of its intro- 
duction by the author and by the animated 
and comprehensive discussion that followed. 

Road tests on locomotives have been .con- 
ducted from the earliest days of railways. 
Many of those tests had a limited objective ; 
others, though followed through at the 
expense of much time and labour, gave results 
which could only be described as futile. In 
the discussion Sir William Stanier referred to 
experience early in his own career with the 
old Gooch dynamometer car of the G.W.R.., 
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and of the inconclusive results of some tests 
made in those days. At an early stage in 
railway development the need for maintain- 
ing constant conditions during measurements 
of fuel consumption, evaporation, and so on, 
was realised, but the difficulty of arranging 
such conditions on the road led to stationary 
testing plants being constructed in various 
parts of the world. Nevertheless, as Church- 
ward demonstrated forty-five years ago, the 
stationary plant is not entirely a substitute 
for road testing, and in recent years, while 
the new testing station at Rugby, sponsored 
jointly by the former L.M.S. and L.N.E 
railways, was under construction, both com- 
panies were undertaking road tests at con- 
stant speed. On the L.N.E.RB., after a study 
of current French practice, an old 4-6-0 loco- 
motive was fitted up for counter-pressure 
brake tests, while on the L.M.S.R. proposals 
were put forward for a mobile testing unit 
embodying rheostatic braking. The mobile 
testing unit built by the L.M.S.R. has 
already been described briefly in THz Enct- 
NEER. The key to success in the operation of 
the complete unit lies in the automatic 
control of the main generator loadings. A 
high degree of sensitivity to change in speed 
is essential if fluctuations in draw-bar pull due 
to change im gradient and so on are to be 
compensated for immediately. But this very 
sensitivity would lead to severe hunting 
unless effective stabilising devices were also 
It might have seemed that the 
principle of relating the voltage from a 
tachometer generator on the dynamometer 
car to a voltage preset to represent the stipu- 
lated test speed, and of amplifying the small 
differences that occur, and transmitting them 
to the hot cathode mercury arc rectifiers in 
the testing units for regulation of main 
generator loading would create a system com- 
plicated by stabilising devices, requiring 
experiment, adjustment and possibly even 
some considerable modification of detail 
before accurate results could be obtained. 
Not the least remarkable characteristic of the 
mobile test unit, however, was complete ac- 
curacy within +0-1 m.p.h. from the veryout- 
set. This accuracy, while reflecting the great- 
est credit upon the work ot Dr. Andrews, and 
those associated with him, is also a measure 
of the precision with which the performance 
of electrical apparatus may be computed 
beforehand, in some contrast to the often 
quite unexpected behaviour of new steam 
locomotives, even of modern design. It is, we 
feel, significant of the continuing importance 
of the steam locomotive, and the need for 
eliminating some of the “ unknowns ” in its 
performance, that electrical equipment of the 
quality devised by Dr. Andrews should be 
applied for its betterment. 

For many test purposes it is desirable to 
make a run for at least two hours; but with 
the volume of traffic in this country, and 
with the frequent incidence of large junctions, 
it is hardly possible to arrange for such a run 
at 60 m.p.h., let alone at the higher speeds 
desirable in examining the road performance 
of express locomotives. This difficulty led 


to an interesting point in the discussion, 
wherein it was suggested that a special con- 
tinuous test track might be laid down where 
tests of any duration might be carried out 
with no need for arranging paths to suit 
the flow of traffic on running lines, as is now 
necessary. Some indication was given by 
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the author, and elaborated upon by othe: 
speakers, as to how the mobile testing uni‘ 
might be used for purposes other than for 
locomotive testing. Tests have already been 
made in connection with the tractive resist- 
ance of standard passenger rolling stock, and 
a most interesting prospect was foreshadowed 
by the author himself, whereby the running 
characteristics of one route might be repro- 
duced over another, and the road performance 
of a particular locomotive class gauged 
relative to a section of line over which, due to 
clearances or axle loading restrictions, it 
could not be permitted torun. The measure- 
ment of locomotive power, and of the tractive 
resistance of rolling stock are closely allied, 
and the availability of accurate data, sucli 
as can be obtained from the mobile testing 


plant, will make possible the recalculation of 


many time schedules on a scientific basis, so 
that train services may be operated at the 
most economical working rates of the loco- 
motives concerned. The possession of the 
mobile testing unit at this time of British 
railway unification is a great asset; as one 
speaker emphasised, its success has put 
Great Britain substantially in the lead in 
the art and science of railway rolling stock 
testing. 


THE GOVERNMENT AND INVENTIONS 


Last week a Bill entitled the Development 
of Inventions Bill was introduced in the 
House of Lords. It has three main objec- 
tives: To enable the Government to secure 
the development or exploitation of inventions 
resulting from research by Government and 
other organisations financed by public funds ; 
to exploit any other invention if it appears 
that such an invention is not being sufficiently 
developed ; and to accept, acquire, and hold 
rights in inventions and to dispose of such 
rights for consideration or otherwise. With 
the machinery for carrying out this plan, and 
with the means for financing it, we need not 
for the moment concern ourselves. Nor need 
we inquire very closely into the nature of 
such precedents as may justify the proposed 
action of the Government. It is, in the first 
place, with the causes, charges, or arguments 
which have impelled the Government to 
seek such large powers, and, in the second 
place, with the principle behind the Bill, 
that we are now concerned. 

It is frequently alleged that inventions 
are often deliberately suppressed by manu- 
facturers in their own interests. It is also 
alleged that large organisations secure patents 
solely for the purpose of preventing their 
rivals and competitors making use of the 
same inventions. No doubt there are cases 
that give weight to those allegations. But 
that they are numerous we refuse to believe. 
Indeed, in respect of the first—deliberate 
suppression—the Swan Committee on 
Patents, 1946, could not find even one 
example. It is safe to assert, in general terms, 
that where the interest of the public would be 
served by the development of an invention 
that invention will be developed by some 
manufacturer in his own interest. The 
real difficulty is to decide whether the 
interest of the public will be served by the 
new invention. That is a problem which is 
constantly before boards of directors. They 
do not always find it easy to reach a decision. 
Under this Bill a Corporation—the National 
Research Development Corporation—set up 
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by the Board of Trade and subject to direc- 
tion by that Board, is to decide when the 
public interest requires that an invention 
shall be developed or exploited. That is the 
essential gist of the whole matter. The 
assumption is that industry may not be so 
yood or so sympathetic a judge of the public 
interest as a Corporation controlled by the 
Board of Trade. In that respect the present 
Bill is in line with several measures brought 
in by the Labour Government. It pre- 
supposes, even postulates, that the indus- 
trialist is so concerned about his own interest 
that he is blind to that of the public. The 
weight of evidence against that assumption 
is enormous. The interests of the public and 
of the producer are one and the same. The 
manufacturer relies upon the public for 
his support and, as history has shown again 
and again, he goes out of business if he is 
unable to retain it. There are, of course, 
instances to the contrary, cases in which 
inventions have not been developed, but 
they are generally to be ascribed to bad 
judgment. It is by no means certain that a 
Corporation of a few gentlemen appointed 
by the Board of Trade will be any more 
competent in this respect than industrialists 
themselves. 

The danger of the Bill as we see it is that 
in the course of time it may cause industry 
in difficult cases to wait upon the decision 
of the Corporation instead of acting on its 
own responsibility. That outcome would be 
welcomed by a certain school of thought, but 
is repugnant to all who are conscious of 
the service that individualism in industry 
has rendered the community. ‘‘ Nothing,” 
said Sir Frederick Bain a few days ago at 
the annual meeting of the F.B.I., “ nothing 
could be worse for the health of industry 
than to have to wait upon Government 
instructions for all its activities.” We 
heartily agree. The independence of British 
industry is a heritage that cannot be safely 
attacked. Even the present Government 
admits that. We must, therefore, regard 
with a jealous eye any measure, however so 
innocent in appearance, that challenges 
that independence. Cases there may be 
when Government may be of pronounced 
help in the promotion and development of 
inventions and processes. Hitherto such 
help has been given ad hoc—as by grants and 
subsidies—and we are by no means con- 
vinced that such measures as those proposed 
in the Bill are necessary. We await with 
interest further enlightenment from the 
Government spokesmen at the second read- 
ing, and the opinions of those who take part 
in the debate. 


es 


Obituary 
PERCIVAL MARSHALL 


‘Ta a host of engineers and model makers, 
Percival Marshall was well known either 
personally or through the medium of The 
Model Engineer, which he founded just over 
fifty years ago, and all will learn with deep 
regret of his death, which occurred on 
April 10th. In the last half-century, he 
had contributed much to the work of tech- 
nical journalism, and by his encouragement 
and enthusiasm he contributed even more 
to the art and science of mode! making. 

Percival Marshall was born in London on 
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December 31, 1870, and it has been said 
that he was first induced to take an interest 
in engineering by winning, when he was 
fourteen, a Mitchell Scholarship at the 
Finsbury Technical College. The annual 
value of the scholarship was £30, and Mar- 
shall spent two years in the Mechanical 
Engineering Department at Finsbury under 
Professor Perry, taking the College Diploma 
on the completion of his course. He also 
took courses of study at the Birkbeck 
Institute, the Manchester Technical School, 
and at Owens College, Manchester, and 
subsequently gained practical experience 
in the shops of various firms, including 
R. Hoe and Co., Ltd., W. H. Allen, Sons 
and Co., Ltd., and Alfred Herbert, Ltd. 
At the age of nineteen Marshall was earn- 
ing journeyman’s wages as a turner, and 
then he entered the drawing office of R. 
Furnival and Co., Ltd., of Redditch. A 
year later, however, he returned to London 
to join his brother Alfred—better known 
perhaps as “A. W.”—in the manufacture 
of dynamos, motors and are lamps. But 
soon afterwards, in his desire to add to 
his practical experience, Percival decided 
to go to the north of France, where, for 
several months, he worked as a lathe hand 
in the shops of Messrs. Hermet and Miquet. 
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It was upon his return from France that 
Percival Marshall started his journalistic 
career. His uncle, Sir Horace Marshall, 
was the head of a firm of periodical pub- 
lishers and Percival was appointed sub- 
editor of The Hardwareman. Subsequently 
he became editor of The Photographic News, 
but his interest in mechanical engineering 
matters never abated, and at the beginning 
of 1898 he introduced a new paper, which 
he called The Model Engineer and Amateur 
Electrician. At first it appeared monthly, 
then fortnightly, and for many years now 
has been a weekly. The growth of The 
Model Engineer undoubtedly reflects the 
major portion of Percival Marshall’s life’s 
work, and has encouraged thousands of 
engineers and others of all ages to appre- 
ciate more fully not only the fascination 
but also the instructional value of the craft 
of model making. When The Model Engineer 
celebrated its fiftieth birthday at the begin- 
ning of this year, its many friends all over 
the world rejoiced that Percival Marshall 
was still in the editorial chair. There are 
other aspects of Mr. Marshall’s work which 
must be recalled. As well as The Model 
Engineer, the publishing firm which he 
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established has produced through the years 
numerous books on engineering and work- 
shopping subjects, all of which have proved 
of great value, especially to model makers 
and to those concerned with small engineering 
works. Then, too, Percival Marshall 
was responsible for the founding in 1898 
of the Society of Model and Experimental 
Engineers, which in its turn has influenced 
the formation of more than a hundred local 
societies with similar aims. Through this 
parent society, the Model Engineer Exhibi- 
tion came into being. The first exhibition 
was held in October, 1907, and for a time 
it was a biennial event, but for some years 
now it has been a very popular “ annual,” 
providing, as our readers know well, a 
unique display of craftsmanship. 

In addition to these, his principal activities, 
Percival Marshall rendered much other 
useful service, especially to the trade and 
technical press. He took a leading part 
in the creation of the British Association 
of Trade and Technical Journals, which 
was afterwards amalgamated with the Perio- 
dical Trade Press and Weekly Newspaper 
Proprietors’ Association. He was executive 
chairman of this latter body from 1928 
to 1943 and was then elected Vice-Presi- 
dent. Mr. Marshall was an Associate of 
the Institution of Mechanical Engineers, 
and had also been closely concerned with 
the work of the Junior Institution of Engi- 
neers ever since the days of his boyhood. 
He joined the “Juniors” in October, 
1886, and was elected to the committee— 
later the council—of that Institution, in 
1887, at the astonishingly early age of 164. 
From 1900 to 1902 he held office as Chair- 
man of the Council. 

One of Percival Marshall’s notable charac- 
teristics was his great friendliness. It can 
surely be said, for instance, that the members 
of his staff regarded him as their friend 
rather than their superior. Furthermore, 
in the work of the associations and com- 
mittees of which he was chairman, he always 
showed infinite tact and patience—attri- 
butes that are the essentials of successful 
chairmanship. 


HARRY ALEXANDER DORMER 


Many of our readers will learn with deep 
regret of the death of Mr. H. A. Dormer, 
the chairman and managing director of 
The Sheffield Twist Drill and Steel Company, 
Ltd. which took place at the age of sixty- 
seven, at his home, “ Chyngton Way,” 
Seaford, Sussex, on Saturday last, April 
17th. 

Harry Alexander Dormer was born in 
1881 at Aldburgh Hatch, Essex, and he 
received his education at Cooper’s School, 
London. He served his apprenticeship with 
the Mirrlees Watson Company, Ltd., of 
Scotland Street, Glasgow, and on its com- 
pletion he stayed on with the firm and 
became assistant to the works manager. 
About 1910 Mr. Dormer left Glasgow and 
came to London as a partner with the late 
Mr. Leslie Robertson in the firm of Engineer- 
ing Supplies, Ltd., of 11, Victoria Street. 
In addition to its work in connection with 
home and overseas trade in engineering 
supplies, the firm was at that time the agent 
for the Schmidt superheater, and Mr. Dormer 
was instrumental in introducing into this 
country the Schmidt locomotive super- 
heater and carrying out the trials. During 
those years he was frequently in Germany, 
and took a great personal interest in the 
development of superheaters. 

Shortly before the beginning of the first 
world war in 1914, Engineering Supplies, 
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Ltd. acquired the business of the Sheftield 
Twist Drill and Steel Company, Ltd., and 
in 1915 Mr. Dormer became with the late 
Mr. C. W. Claxton, joint managing director 
of the company. Later he was made manag- 
ing director and chairman. 

During the last thirty-three years Mr. 
Dormer devoted his main efforts to raising 
the fortunes of his firm, from small begin- 
nings to the important place it now holds 
in the trade in small engineering tools. 
Many of the tools it made are associated with 
his own name. He was also interested in 
other firms, including the Leach Electrical 
and Engineering Company, London, and 
Dormer and Wadsworth, Ltd. During the 
last war, in 1940, he was elected Master of 
the Basketmakers’ Company of London. 
His death following an operation and a 
short illness will be mourned by many 
friends in London and in Sheffield, where 
his life’s work was carried on. 





The Imperial Institute 


THE Director of the Imperial Institute, Sir 
Harry Lindsay, has now submitted his annual 
report for the year 1947 to the Board of 
Governors. It shows that during the year 
many economic inquiries and laboratory tests 
were made at the Institute on behalf of Empire 
Governments, industrial research organisations 
and commercial firms in search of new sources 
of raw materials. The present economic 
conditions and the consequent reaction against 
hard currencies have tended greatly to encourage 
the development of mineral and agricultural 
products within the Commonwealth, and this 
tendency has been well refiected by the work 
of the Institute. The report says that a great 
deal of use has been made of the Institute’s 
information services in the conduct of the 
extensive surveys of the resources of the 
Colonial territories that are now in hand, 
particularly in respect of coal in Nigeria, 
Sarawak, Brunei and North Borneo. It is 
also noted that the increased demand for high- 
grade refractories has led to the development 
of the extensive deposits of kyanite in Kenya 
and to the shipment of considerable quantities 
of this mineral to the U.S.A. Another matter 
to which the report makes reference is that a 
British oil company has been in search of large 
Empire supplies of barytes for weighting oil- 
well drilling muds. Its requirements were 
circulated to Empire geological surveys and 
mining departments with the result that 
favourable replies from Australia, South Africa, 
India, Swaziland, Tanganyika, Kenya and 
Eire are now being considered. Finally, a 
great deal of work has been done for official 
geological surveys and other branches of the 
Colonial Service, and to meet the heavier 
calls on its resources, the Institute’s labora- 
tories are to be better equipped to deal with 
the more complex analytical problems that are 
frequently submitted. A new spectrographic 
laboratory has already been installed, and a 
new laboratory for X-ray examination of 
minerals has been provisionally approved. 
Modern apparatus is also being added to the 
existing chemical and mineralogical laboratories. 

—_—_—_—__>—___——__ 
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The Physical Society’s Exhibition 


No. IlI—(Oontinued from page 375, April 16th) 


N the following article we conclude our 
description of some of the exhibits at the 
Physical Society’s Exhibition. 


EVERETT EDGCUMBE AND Co., Ltp. 


The “ Vampire” a.c. test set shown by 
Everett Edgcumbe and Co., Ltd., Colindale 
Works, Hendon, N.W.9, is designed to appeal 
to engineers who require a small portable 
instrument capable of measuring power and 
power factor, as well as current and voltage, 
without the necessity for changing external 
connections. 

Technical interest in the ‘“ Vampire’ 
test set is centred upon the use of a metal 


? 





FiG. 13—VAMPIRE A.C. TEST SET—EVERETT 
EDGECUMBE 


rectifier bridge network from which the 
necessary current is derived for operating 
the instrument as a voltmeter, an ammeter 
or a wattmeter. The basic principle of this 
instrument is the use of a phase-sensitive 
rectifier bridge network which, in its funda- 
mental form, applies the voltage wave to a 
pair of rectifiers so that the d.c. component 
is equal and opposite in the two half-cycles. 
At the same time, the current wave which 


form the deflection of the instrument is 
independent of the amplitude of the voltage 
wave, but, by employing non-linear resistors 
in the network, the effective resistance can 
be reduced in proportion to the rise in 
voltage, thus making the deflection propor- 
tional to EI cos ¢ when the instrument i: 
used as a wattmeter. 

On a single 3}in scale, permanent magnet 
moving coil instrument (Fig. 13) the following 
ranges are provided :— 


“ Vampire” A.C. Test Set: Ranges 
Volts Amperes Watts 
(single phase )* 
= 6H 


0-250... ... O- 0-2 
o- 1 «+ ose O- 350 
0- 5 wee see 0+1250 
0-20 ses eee 05000 


*The instrument can also be used on three-phase 
balanced loads provided the neutral point is available. 


For current ranges of 50A, 125A and 250A 
a dwarf, omni-range portable current trans- 
former can be supplied as an extra. 

The power consumption of the ‘‘ Vampire ”’ 
test set is of the order of 0-25VA, so that 
it can be used in many situations where a 
normal dynamometer instrument would im- 
pose too heavy a load. Similarly, where 
low power factor is involved—for example, 
when testing small transformers and frac- 
tional horsepower motors, it can be used 
without difficulty. 

Another exhibit, the type D “ Synclock ”’ 
motor, is the latest addition to this com- 
pany’s well-known range of small self-starting 
synchronous motors designed to run at 
speeds proportional to and solely dependent 
upon the frequency of the energising a.c. 
In Fig. 14 the complete unit is depicted 
alongside the main components. 

This motor has eight pairs of poles instead 
of the single pair on the original motors 
(types B and C). It follows that the speed 
is 375 r.p.m. instead of 3000 r.pm. The 
construction of the rotor is interesting inas- 
much as it consists of a moulding in which 
the magnet steel cage and spindle form a 
single unit. Hard magnet steel of high 
remanence is used for the steel cage, which 
has sixteen rectangular holes bounded by a 





FiG. 14—SYNCLOCK MOTOR, 


is applied at the indicator terminals of the 
bridge increases the apparent output in 
one half-cycle and decreases it in the next 
according to the phase relationship between 
the current and voltage waves. Thus, the 
current passing through the indicator is 
proportional to the product of the current 
and the cosine of the phase angle between 
the voltage and current waves. 

It will be seen that in its fundamental 


TYPE D—EVERETT EDGCUMBE 


circumferential strip at each end. When the 
motor is energised a series of magnet poles 
appears around the periphery of the longi- 
tudinal strips, and these poles keep the rotor 
in synchronism with the rotating field pro- 
duced by the stator. 

It will be seen that each of the pole pieces 
on the stator is split, half of each pole being 
fitted with a shading ring to give the rotating 
field, as in the original Warren motor. 
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he new motor is inherently self-starting 
and unidirectional, with a high stalling 
torque. It has a power consumption of 
1-5W and can be applied to most clocks 
and timing devices. 


Exrorro-Mertuops, Lrp. 


A large part of the stand of Electro- 
Methods, Ltd., 112, Brent Street, London, 
N.W.4, was devoted to demonstrations of 
magnetic amplifiers. These amplifiers, which 





FiG. 15—MAGNETIC AMPLIFIER—ELECTRO - 
METHODS 


are replacing electronic devices in an increas- 
ing number of applications, are d.c. amplifiers, 
the operation of which is based on the pro- 
perties of twin highly saturable chokes. 
For d.c. amplification, they offer a number of 
advantages, amongst which may be men- 
tioned their extreme robustness, containing 
as they do no moving parts, no contacts, 
no glass and no filaments or other elements 
likely to cause a sudden and unexpected 
failure. The input and output circuits are 
galvanically isolated, whilst several inputs, 
all similarly isolated, can be incorporated 
in a single amplifier. This is very often useful 
in servo-mechanisms, permitting the easy 
feed-back of differentials, &c. By choice 
of a suitable circuit, a.c. or d.c. output can 
be obtained, and in the latter case cascade 
operation is possible. 

Various standard models were exhibited, 
ranging in size from the type MA 0, a small 
unit developed for purposes where a very 
low threshold sensitivity is required, up to 
the type MA 4, which is capable of controlling 
up to about 3kW, and including the type 
MA 1, illustrated in Fig. 15. In this range 
perhaps the equipment of most general 
interest is the type PDS 2 amplifier, which is 
a push-pull, single-stage amplifier giving a 
d.c. output of polarity dependent on the 
polarity of the d.c. input. This instrument 
is fitted with a gain control which adjusts 
the amount of negative feed-back and permits 
the setting of any required power gain up 
to 2000. Values of input resistance ranging 
from about 0-1 ohm up to about 20,000 ohms 
are possible, according to the requirements of 
the input circuit, whilst the amplifier can be 
designed to match a load impedance between 
2 ohms and 4000 ohms. The instrument de- 
rives its power supply from 50-cycle mains and 
the maximum zero drift under these condi- 
tions is equivalent to 10—'°W input. This 
effect is minimised for instrumentation 
work by provision of an inset zero control. 
Complete linearity is maintained up to 
50mW output, whilst the maximum output 
is of the order of 1W. The stability of the 
amplification factor is +2 per cent at full 
gain and correspondingly better as the gain 
is reduced. 

An amplifier of this type was shown operat- 
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ing a mess-motor by means of a thermo- 
couple in a demonstration of particular 
interest, combining, as it did, two new 
developments, both exhibited for the first 
time. The mess-motor is a small motor 
which has very low inertia and very small 
frictional losses, as a result of which it 
will start at a power consumption of only 
8 micro-watts. The armature is air-cored 
so that the speed of the motor is a linear 
function of the applied d.c. voltage. These 
two properties mean that it is ideally suited 
for instrument application where the integra- 
tion of low-level d.c. signals is required. 
In the demonstration, the motor was first 
connected directly to a chromel-alumel 
thermocouple, which was capable of driving 
the motor directly when the hot junction 
was placed in a candle flame. A magnetic 
amplifier was then placed between the motor 
and the couple, and the gain was then such 
that after dipping the thermocouple in 
water, evaporation of the latter cooled the 
junction sufficiently for the motor to run in 
reverse. On warming the couple with the 
fingers, the motor ran in the original direction. 
Another demonstrated showed the applica- 
tion of magnetic amplifiers to intrinsically 
safe switching circuits, permitting remote 
control switching in inflammable atmo- 
spheres, e.g., coal mines. For use with 
portable tools, for example, the switch 
controlled by the operator passes only a 
few micro-amperes and therefore is com- 
pletely spark-free, whilst the current controls 
a magnetic amplifier energising a relay, which, 
in turn, supplies power to the tool. To prove 
that the switching was safe, two contacts 
were provided in parallel with the switch ; 
when these contacts were touched simul- 
taneously the body currents were sufficient 
to energise the amplifier and relay. In 
practice, the amplifier units and relays can 
be housed in a safe atmosphere, even if 
this is some distance from the apparatus 
being controlled, while the switch is, of 
course, fitted to the controlled apparatus. 


CROMPTON PARKINSON, LTD. 


A new magnet system and movement for 
6in by 8in moving coil instruments was one 
of the interesting exhibits shown by Cromp- 
ton Parkinson, Ltd., Astor House, Aldwych, 
London, W.C.2. 

The movement (Fig. 16) is based on a 





FIG. 16—-SHIELDED M.C. MAGNET SYSTEM 
—CROMPTON PARKINSON 


magnet system of new design inspired by the 
closed magnetic circuit of a d.c. machine. 
Anisotropic magnets are used and the unit 
is built up of a closed yoke of mild steel 
stampings and of the two magnets, each 
comprising a pole piece with pole shoes of 
stainless iron die cast into aluminium-silicon 
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alloy caps. Two aluminium plates are used 
for clamping. 

A number of advantages are claimed for 
this system which minimises the leakage 
flux. In the first place, with the two rela- 
tively small magnets and an annular working 
air gap of 0-090in, it is claimed that a flux 
density of approximately 2500 lines per square 
centimetre is produced in the gap. Secondly 
with this arrangement a wide annular gap 
is feasible so that large working gaps are 
permissible betweer the winding and former, 
and the pole shoes and core, so that the risk 
of fouling is reduced. 

In addition to providing a return path of 
low reluctance for the magnetic flux the 
yoke serves as a screen against stray fields. 
It is stated that the movement when mounted 
in a non-ferrous case without further shielding 
is substantially unaffected by extraneous 
fields. Furthermore, the screening effect 
of the yoke also prevents any substantial 
leakage of flux from the magnet system, 
and thereby reduces interference with adja- 
cent apparatus. 

Finally, the high flux density in the 
working gap allows a high torque to be 
obtained without requiring a large number 
of milli-ampere turns on the movement. 
The effect of this is to produce a very 
robust instrument without any sacrifice of 
sensitivity. 


H. ‘lInsLEy anv Co., Lip. 


A number of new measuring instruments 
of considerable interest were included in 
the exhibits shown by H. Tinsley and Co., 
Ltd., Werndee Hall, South Norwood, 8.E.5. 

The a.c. stabiliser is a recent introduction, 
designed for use in precision potentio- 
metry, to give outputs up to 1kVA at any 
power factor with a stability of one part in 
10,000, and a harmonic content not exceed- 
ing 1 per cent. An effective stabilisation 
ratio of 1000-1 (with a transient value of 
100-1) is claimed for this instrument, which 
has an internal impedance of less than 0-01 
ohm and is stated to be free from tempera- 
ture drift and insensitive to vibration. 

In effect the stabiliser is a simple control 
system comprising an indicator, an ampli- 
fier and a controller. The indicator is a 
voltage sensitive bridge which uses ther- 
mistors and is compensated to be free from 
temperature effects. A multi-stage amplifier 
is supplied from the bridge and is provided 
with filters to eliminate harmonics. The 
output from the amplifier is fed to push- 
pull control valves, feeding the primary 
of the control transformer, the secondary 
of which is in series with the supply. 

Provision is made for varying the output 
voltage over a range of about 210-250V, 
which implies that the input voltage must 
differ from the output voltage by not more 
than +10 per cent. If the input voltage 
passes outside these limits a two-valve 
protective circuit with trips switches off 
the stabiliser, and although the supply is not 
discontinued warning lights are energised. 
In one direction the stabiliser is reset. auto- 
matically after tripping; in the other direc- 
tion the stabiliser must be reset manually 
by push-button. Fuses and surge-limiting 
devices are also fitted to ensure increased 
protection. 

Two current ranges are covered by the 
stabiliser—lA at 230V and 2A at 230V, 
selected by a switch. On the 1A range the 
stabilisation limits are +10 per cent change 
of input volts; on the 2A range the corres- 
ponding limits are +5 per cent change. 
These limits are determined by the maximum 
power which the stabiliser can handle. The 
equipment will function correctly at any 
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load up to full load, the performance being 
independent of frequency. 

A rectangular metal case measuring 24in 
by 12in by 14in, fitted with carrying handles, 
houses the stabiliser and all the controis are 
grouped on the metal front panel, which is 
finished in grey. 

The same firm showed a new d.c. stabiliser, 
designed to give a d.c. voltage anywhere 
between 20 and 600V at load currents up 
to 120mA, with a stability of 1 part in 10° 
This instrument, which takes its supply 
from the a.c. mains, is interesting inasmuch 
as the reference potential is derived from a 
standard cell working under practically open 
circuit conditions. It follows that the out- 
put voltage selected on the dials is known 
to 1 part in 10*. The instrument therefore 
combines the function of supply, suppiy 


THE ENGINEER 


regulation, and measurement in one simple 
operation. Protective devices for the stan- 
dard cell, and means of checking the accu- 
racy of readings are embodied in the stabiliser. 

A new design of standard cell—a variation 
of the Weston cell, having a very low resis- 
tance—is used in the stabiliser. It is claimed 
that this new standard cell is free from the 
differential temperature effect that is nor- 
mally associated with existing designs of 
Weston standard cell. 





To do justice to many of the exhibits would 
require more space than can be given to this 
brief account. It is hoped, however, that 
opportunities will arise in future issues to 
publish separate articles dealing with some 
of the equipments more adequately than 
would be possible in this limited summary. 


Injection Moulding Machine 


N improved automatic cycle control injection 

moulding machine now being made by R. H. 
Windsor, Ltd., of Chessington, Surrey, has a 
maximum capacity of 6 oz and is designed to 
make up to 180 injection cycles per hour. It is 
' hydraulically operated and can be arranged for 
fully automatic cycle control or for individual 
shot manual control. Moulds up to 18in by 13in 
with a combined thickness between 6in and 
12Zin can be accommodated in the machine. A 
mould opening of 9}in is provided and, accord- 
ing to the material and the design of the moulds 
used, an area of up to 55 square inches can be 
moulded at each shot. The makers state that in 
designing the machine particular attention was 
given to making its setting both rapid and easy. 


cover plates. The hydraulic system is fed by a 
Vickers double pump with a working pressure of 
1000 Ib per square inch and a combined capacity 
of 27 gallons per minute. 

When the machine is intended for manual 
operation the valves of the hydraulic system 
are actuated through two small hand-operated 
switches. 

All of the electrical equipment for working 
the machine under automatic cycle control is 
enclosed within a separate compartment in the 
base. The door which gives full and easy access 
to this equipment forms a panel on which are 
mounted the various switches, timing and 
control apparatus. 

Four heavy tie bars of high-grade alloy steel 





INJECTION MOULDING MACHINE 


It is claimed that an experienced man can strip 
down and set up new moulds ready for pro- 
duction in a little under an hour. 

The base of the machine is fabricated from 
heavy gauge steel plate and it completely 
encloses the motor, hydraulic pump, valve gear 
and a large oil reservoir. All the enclosed 
mechanism is readily accessible for inspection or 
maintenance purposes through large removable 


run the full length of the machine and take the 
axial loads during working. The toggle thrust 
plate is actuated by a hydraulic cylinder 
through a heavy multi-link toggle mechanism 
of the balanced type, designed to give the plate 
a movement of 9}in. When in its fully-locked 
position this toggle gear exerts a maximum 
holding pressure of 225 tons on the moulds. The 
heavy steel tailstock mould plate is connected 
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to the thrust plate by means of a large-diameter 
threaded shaft. A large rotatable nut is 
attached to the thrust plate and has gear teeth 
cut round its outer circumference. By means 
of a detachable key and a pinion geared to the 
nut it can be turned to vary the setting distance 
between the thrust plate and the tailstock 
mould plate, and thus between the moulds, over 
a length of 6}in. 

A solid steel headstock mould plate moves in 
accurately bored holes on the tie bars, and on 





TAILSTOCK MOULD PLATE ADJUSTMENT 


each of the bars an adjustable stop is provided 
for setting purposes. Spring-operated rods on 
the mould plate are designed to move the mould 
away from the injection nozzle and automatic- 
ally break the sprue, if desired. 

When the machine is in operation, and the 
toggle mechanism has locked the mould, the 
pressure in the hydraulic system is automatically 
transferred through the control valves to actuate 
the injection cylinder in the headstock. The 
injection plunger has a stroke of 10}in, and the 
pressure in its hydraulic operating mechanism 
can be set to exert varying loads up to 16,000 Ib 
per square inch on the moulding material. At 
its maximum the load exerted on the plunger 
by the piston-rod of the hydraulic actuating 
cylinder is in the region of 66,0001lb with a 
pump pressure of 1000 lb per square inch. 

Moulding material is gravity fed from a hopper 
through a slot leading down into the injection 
cylinder. The slot is opened to admit a charge 
of material as the plunger returns after each 
injection stroke. From its forward end the 
injection cylinder is bored for nearly its full 
length, so that it passes over a cylindrical body, 
containing a heating element, which is fixed to 
the front of the plasticising chamber. Moulding 
material drops into the annular space formed 
between the body of the heating element and 
the main cylinder, and is plasticised whilst the 
injection plunger is in its rearmost position. On 
the injection stroke the material is forced for- 
wards by the plunger through a series of holes 
into a cavity behind the injection nozzle and 
on into the mould. An injection nozzle of the 
self-sealing type, which can be fitted, is held 
forwards between shots by the pressure of the 
plastic material to prevent leakage whilst the 
mould is open. At the next mould closure the 
nozzle is forced back against the pressure of the 
plastic material. This movement opens holes 
through the sides of the nozzle leading into its 
central bore and provides a free passage through 
which the plastic is injected into the moulds 
during the plunger working stroke. After the 
injection stroke and as the plunger is withdrawn 
and the mould opens, the pressure of the plastic 
again forces the nozzle forwards and holds it in 
the sealed position. 

In order to reduce the effects of shock on the 
mechanism when the pistons reach the end of 
their return strokes a method of cushioning is 
incorporated in the hydraulic cylinders. 

For this purpose a tapered nose on the front 
of the piston is designed to register in the main 
hydraulic fluid port at the top of the cylinder. 
In operation, as the piston approaches the end 
of its return stroke, the tapered nose pro- 
gressively reduces the size of the exhaust orifice 
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and sets up @ certain degree of back pressure. 
When a parallel section at the rear of the tapered 
nose has entered and sealed the orifice, the 
remainder of the fluid in the cylinder is 
exhausted at a reduced rate through a by-pass 
passage in which the flow is controlled by a 
needle valve. At the beginning of the piston 
working stroke the hydraulic fluid is first forced 
into the cylinder through a second by-pass 
passage past a non-return ball valve. This 
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fluid promotes initial movement of the piston 
until the buffer nose has retracted clear of the 
main inlet orifice, when the full flow of liquid 
under working pressure is admitted into the 
cylinder, 

To prevent the uncontrolled transfer of 
heat to the machine cooling water is circulated 
from a large manifold at the rear of the machine. 
Circulating pipes from the manifold are con- 
nected to water jackets round the material feed 
slot and the front face of the injection head. 
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The rate of cooling water flow in the pipes is 
controlled by means of valves in the manifold. 
A further series of pipes circulates the cooling 
water for a large oil cooler for the hydraulic fluid 
situated in the base of the machine. Two pairs 
of connections on the manifold can be coupled 
by means of flexible pipes for cooling the moulds 
w here necessary. 

The double pump for the hydraulic system, 
which is driven by a 20 h.p. motor, consists of 
a large and small unit. The arrangement of the 
pump is such that the full combined volume and 
pressure is available throughout the injection 
stroke, the large unit being automatically by- 
passed back to the tank when the injection 
piston comes to rest and the moulds are full. 
The small pump then continues to deliver oil 
at any desired pressure up to the maximum for 
the purposes of holding the pressure on the 
material in the moulds. 

A sliding guard with apertures covered with 
expanded metal which effectively protects the 
operator is interlocked with the hydraulic 
system to prevent the operation of the machine 
without the guard in position. The automatic 
timing control and switchgear is so 
that if any break occurs in the sequence of 
operations the cycle has to be manually reset 
prior to being again switched on to automatic 
cycle working. 

In addition to this machine the firm is also 
making 2-0z and 3-0z injection moulding 
machines with hand-operated toggle mould- 
closing gear, each machine being arranged for 
hydraulic injection. A third machine of 3-oz 
capacity is arranged for manually controlled 
hydraulic mould closing and injection. These 
three machines are particularly suited for cam- 
operated and other intricate moulds with inserts 
as well as for general moulding purposes. 


B.O.A.C. Flying-Boat Terminal 


N Wednesday, April l4th, a new flying-boat 

terminal was officially opened at Berth 50 
in Southampton Docks, and the Empire services 
of the British Overseas Airways Corporation 
were transferred back from Poole to the port of 
Southampton after an interval of more than 
eight years. At present sixteen services are 
operating each week from the terminal, and this 
number will later be increased to twenty-two 





when the new “ Speedbird ” flying-boat service 
to South Africa is in full operation. 

This new terminal will not only make possible 
a number of economies in operation, but it will 
also add considerably to the convenience and 
comfort of flying-boat passengers. As the 
Berth 50 is 2 miles nearer the alighting area on 
Southampton Water than the original pre-war 
marine base at Berth 108, the taxiing distance 


FLYING - BOAT TERMINAL AT SOUTHAMPTON 


is proportionately reduced. It is also in fairly 
close proximity to Hythe, where flying-boats 
are overhauled and maintained, and its intro- 
duction has eliminated the necessity for dead 
flying from Poole for servicing purposes. 

We reproduce an aerial view showing the 
general arrangement of the new terminal, which 
is stated to be the most up-to-date of its kind 
yet built. For this project a large new building, 
‘equipped with every convenience to ensure the 
comfort of passengers, has been constructed at 
the end of a special railway track connected to 
the main line. Flying-boats dock at an adjoin- 
ing pontoon, which is connected with the 
terminal building by a bridge and covered ways. 

The arrangements which have been developed 
for docking the incoming flying-boats are both 
novel and interesting. At present one dock 
only has been completed and a second one is in 
course of construction. This dock, as can be 
seen from the photographs, consists of a 
U-shaped pontoon, the two arms of which are 
spaced to accommodate the hull of a flying-boat. 
The incoming flying-boat taxies up to a buoy 
at a mooring station near the terminal, where a 
wire rope is secured to the nose of the machine 
by a member of the crew. A small power boat 
then comes out from the dock and secures a 
second wire rope to the tail release hook of the 
flying-boat. These two ropes are connected to 
the drums of a dual-drum winch set at the inner 
end of the dock. The nose rope passes through 
a snatch block anchored at the mooring point. 
When the winch is started up to draw the flying- 
boat into the dock, the nose rope is paid out as 
the tail rope is hauled in. This arrangement 
gives complete fore-and-aft control of the flying- 
boat against the effects of wind and tide as it is 
hauled stern first towards the dock. 

At the entrance to the dock, as can be seen 
from one of the illustrations, the tail hauling 
wire passes through the centrally disposed eye 
of a wire stretched across the opening. This 
cross wire has an eye at each end, through which 
passes a taut fixed cable running along the 
inner side of each dock arm just above water 
level. The cross wire is designed to slide along 
the full length of the dock between the side 
cables. Thus, by means of the cross wire, the 
towing wire of the flying-boat is kept central 
as the boat passes between the dock arms to its 
final mooring position. 

It will be appreciated that by reversing the 
docking operation flying-boats can quickly and 
easily be drawn clear of the pontoon before 
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being cast off to taxi out into Southampton 
Water for the take-off. 

The main terminal building is a two-storey 
structure and it has 
been laid out to deal 
with two flying-boat 
departures or arrivals, 
or with a departure 
and an arrival, sim- 
ultaneously. Rooms for 
discharging customs, 
immigration, passport 
and other port form- 
alities are duplicated so 
that the movements 
of incoming and out- 
going passengers do not 
overlap. Outgoing pass- 
engers arriving by rail 
pass directly into the 
rear of the building and 
after going through 
the formalities pass 
down the covered ways 
to the flying-boat pont- 
oons, their luggage 
following them on el- 
ectric trollies. In addi- 
tion to four spacious 
lounges, there is a 
well-appointed restaur- 
ant and lounge bar. 
Large kitchens, catering 
stores and _ ancillary 
services, not only pro- 
vide for the terminal 
but also for the meals 
which are served on 
the flying-boats during 
their voyage. 

A large area of the 
first.floor of the build- 
ing is devoted to technical and administration 
accommodation, with the M.C.A. flying control 
organisation situated in a tower at the end of 
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dating all types of flying-boats now in service or 


currently contemplated. Even when the 


Government has decided upon a site for this 
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country’s ultimate flying-boat terminal, some 
considerable time must necessarily elapse 
before its construction can be carried out. 
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the building. A 150-W high-fidelity speech 
amplifier, supplied by the Automatic Telephone 
and Equipment Company, Ltd., is situated in 
the traffic office. This amplifier can be con- 
nected to any or all of five groups of loud- 
speakers, which serve to keep passengers in all 
parts of the terminal fully informed of the 
current traffic movement and other helpful 
information. 

We understand that, although its anticipated 
life is five years, Berth 50 at Southampton docks 
is likely to remain this country’s premier flying- 
boat terminal for some years. It is capable of 
handling all anticipated traffic and accommo- 


We are indebted to The Aeroplane for the 
excellent photographs of the terminal which we 
reproduce with this article. 

——— 


Soctrety oF MoDEL AND EXPERIMENTAL ENGI- 
NEERS’ JUBILEE ExuHIBITIon.—To celebrate its 
Golden Jubilee the Society of Model and Experi- 
mental Engineers proposes to hold an exhibition 
at the Imperial Institute, South Kensington, 
London, from May 13th to May 22nd next. Pro- 
moted by the Society and the forty clubs affiliated 
to it, the exhibition will include models of steam, 
petrol and other engines of all periods, working 
model locomotives and railway lay-outs, sailing 
ships, power boats and aeroplanes. 
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Hydro-Electric Plant for 
Lhasa, Tibet 


WE learn that Gilbert Gilkes and Gordon, 
Ltd., of Kendal, has received a contract for 
hydro-electric equipment for the city of Lhasa, 
capital of Tibet, 12,000ft up in the Himalaya 
Mountains, and the home of the Dalai Lama. 

The Tibetan Government has for some years 
been investigating the possibility of installing 
hydro-electric equipment for a general elec- 
tricity supply to the city of Lhasa. Through 
Mr. R. N. Fox, M.B.E., of the Indian Mission, 
negotiations were conducted and finally tenders 
were submitted for six 125-kW, low-fall, 
vertical-shaft Gilkes water turbines. The 
turbines will drive, through totally enclosed, 
oil-lubricated David Brown speed-increasing 
bevel units, horizontal shafts which will be 
direct coupled to 125-kW, 400-volt, three- 
phase, 50-cycle alternators, by Laurence Scott 
and Electromotors, Ltd. Three units are to be 
put in hand at once. 

The remote situation of Lhasa, and the 
difficulties of access through the high passes 
of the Himalayas, have imposed special difficul - 
ties in design. Each has had to be limited 
in weight to a maximum of | ton and the 
general design of the equipment has been 
dictated by this requirement. 

Tibet is only one of many overseas countries 
in which Gilkes water turbines are installed. 
It is not possible to say that the Lhasa turbines 
will be those installed at the highest altitude, 
for the firm has made water turbines for gold 
mines in the Andes, which are believed to be 
situated at an even greater altitude than the 
12,000ft of the Lhasa power station. 

The firm claims to be the oldest water turbine 
manufacturers in the United Kingdom, having 
been continuously established at the Kendal 
works since 1856, and it also claims to have made 
and installed in all parts of the world more 
water turbines than any other single firm in 
this country. 

——————_————— 


Fuel Policy 


THE report of the Council of the Institute 
of Fuel, presented at the Institute’s annual 
meeting on April 22nd, says that during last 
year there were certain matters to which the 
Council and its General Purposes Committee 
devoted special time and attention. One of 
these matters related to the integration and 
co-ordination of development over the whole 
range of fuel industries, and a special sub- 
committee of the Institute was formed, under 
the chairmanship of Mr. H. E. Partridge, to 
consider the desirability of formulating forth- 
with a national fuel policy. This sub-committee, 
the report states, confirmed the view that the 
framing and promulgation of a long-term 
policy had become more than ever an urgent 
necessity, and it was decided that representa- 
tions should be made not only to the Minister 
of Fuel and Power, but as more than one 
Ministry would be involved, also to the Prime 
Minister. The Council urged the most careful 
examination of the problem at the highest 
level, and in reply to its submissions received 
an assurance that the Minister of Fuel and 
Power had been charged to formulate a national 
fuel policy, but that it was not considered 
possible to detail such a policy until all the 
major fuel industries had been brought under 
public control. Another matter, the report 
continues, which was strongly urged by the 
Council during last year was the desirability 
of giving greater consideration to the use of 
oil fuel. After some preliminary discussion, 
collaboration with the Institute of Petroleum 
was agreed, and a,joint committee set up. As 
a first step, a joint conference on ‘‘ Modern 
Applications of Liquid Fuels’ was proposed, 
and arrangements are now well advanced for 
this to be held at Birmingham University from 
September 21st to 23rd next. The chairman 
of the joint committee has emphasised that. the 
object of the conference will be to place before 
the using public the technical considerations 
involved in the utilisation of liquid fuels, 
in various circumstances. 
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The Mobile Locomotive Testing 
Plant of the Lundon, Midland 
and Scottish Railway* 


By H. I. ANDREWS, Ph.D., M.Se. (Eng.), 
A.M.1I.Mech.E.+ 

In 1936 the possibility of constant-speed 
road testing was considered by the L.M.S.R., 
but as neither the long inclines required for 
the method of Lomonossoff nor long stretches 
of level track such as are used in Poland and 
Germany were available, it was felt that it 
would be impossible to maintain sufficiently 
constant conditions for accurate measurement. 
The most suitable section of line available 
appeared to be the 77 miles between Willesden 
and Rugby, which includes gradients of 1 in 330 
and curves down to 50 chains radius. 

The resistance of the track due to gradient 
and curvature being irregular, it follows that 
to maintain constant speed the resistance of 
the train must be adjusted in compensation, 
and the more irregular the track, the greater 
must be the proportion of the controllable 
tractive effort to the weight of the train. It 
is clear that the earlier experimenters found 
difficulty in maintaining stability of control, 
and therefore arranged to use such track as 
would require the minimum adjustment of 
the braking tractive effort. In the earlier 
experiments of Lomonossoff the value of this 
ratio was small ; it was greater with the methods 
of Czeczott, and about 5 per cent could be 
reached with the brake locomotives of Nord- 
mann, Theoretically, therefore, the German 
method should be capable of maintaining steady 
conditions on reasonably undulating track, 
but in practice the large andsudden adjustments 
required to the controls would result in 
“hunting ” of the speed, which would make 
accurate measurement difficult or impossible, 
and if more than one brake locomotive were 
employed, train surge would probably be set 
up. What was therefore required was a train 
having a system of braking capable of absorbing 
large amounts of energy by some readily 
controllable means, having a minimum weight, 
and with a control, of high sensitivity and 
rapidity of action, which would automatically 
compensate for variations in the resistance to 
motion of the train. Thus was envisaged a 
system in which a locomotive running on the 
line could be automatically maintained at 
a steady rate of working as on a stationary 
testing plant. i 

Following investigation, it appeared tha 
these requirements could be met by the com- 
bination of an electric locomotive with rheo- 
static braking and an automatic control employ- 
ing the hot-cathode, mercury-arc rectifier or 
thyratron, which at that time had recently 
been introduced. The author’s original sugges- 
tion (1936) was for two existing electric motor 
coaches to be modified for rheostatic braking 
with separate excitation of the generators, 
and a water resistor to dissipate the absorbed 
power. The fields were to be supplied from a 
thyratron rectifier, the output of which was 
controlled to maintain constant speed as 
measured by a tachometer generator driven 
from one of the axles. This scheme was adopted 
in principle, but it was decided to proceed 
directly to the construction of a more per- 
manent testing set, including a new dynamo- 
meter car, and a special tender for measuring 
the fuel and water consumption. Approved in 
1937, the development and construction of 
these vehicles was undertaken jointly by the 
Chief Mechanical Engineer’s department, the 
then Electrical Engineer’s department, and 
the research department of the railway, with 
the British Thomson-Houston Company, of 
Rugby. The maximum performance which was 
specified is shown in Fig. 1, and called for an 
absorption of 51,500 lb tractive effort between 
10 and 22 m.p.h., and of 3000 continuous 
horsepower between 22 and 120 m.p.h. The 
vehicles had, of course, to be suitable for run- 
ning over as much of the railway system as 
possible, and to comply with the normal gauge 
and weight restrictions. 

* Institution of Mechanical Engineers, Friday, April 
16, 1948. Abridged. 

+ Engineering research staff, London, Midland and 
Soottish F Railway. 
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In view of the wide range of speed over which 
the maximum power was required, some varia- 
tion in gear ratio was essential, otherwise the 
size of the generators would have been excessive. 
The changing of gear wheels is, however, an 
inconvenient operation, while the power in- 
volved seemed too great for the adoption of 
any form of mechanical gear change. It was 
also desirable for the power to be distributed 
among a number of units, as a single unit 
having the desired characteristics would have 
been of excessive proportions, and would have 
been too heavy for carrying out high-speed 
tests on a small locomotive. After considering 
alternative arrangements and characteristics, 
it was decided that the power should be 
absorbed by three braking units, Nos. 1, 2 and 
3, each having four generators totalling 1500 
h.p., but having different gear ratios corre- 
sponding to maximum speeds of 50, 90 and 
120 m.p.h. respectively. Below 50 m.p.h. 
all three units are employed, providing the 
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comprises the test locomotive, the special 
tender, the combined dynamometer and control 
vehicle, and one, two or three braking units 
as required by the test. 

Before construction of these vehicles was 
begun, various experiments were put in hand 
to obtain preliminary information regarding 
the design. To ascertain the probable riding 
characteristics when running at high speed, a 
train was made up to represent the test train 
as closely as possible. It consisted of 4-6-2 
locomotive ‘‘ No. 6205,” dynamometer car 
No. 2, one standard coach, and a Manchester- 
Bury electric motor coach. This last was 
selected as representing as nearly as possible 
the proportions of the proposed braking units ; 
its pinions and suspefrision bearings were 
removed, and the motors were suspended from 
the bogie frames by temporary brackets. The 
braking arrangements of the train were modified 
so that the motor-coach brakes could be applied 
independently. On August 29, 1937, on the 
line between Crewe and 
Rugby, tests were made 





in which the train was 
run at different speeds 
up to over 90 m.p.h. 
and the brakes of the 
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motor coach applied 
for periods of about one 
minute. The motor 
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coach was found to ride 
very steadily at high 
speeds both with and 
without braking, and 
the maximum vertical 
| displacement of the 





axleboxes, which occur- 








Tractive Effort - Lo. 


M.T.U. Nos. 2, 3. 


x 
a ® 





20,0004 4-| 








pa ay 


10,000 pe 


M.T.U. No. 3& 
M.T.U. No. 2 with 


Belle 


red at quite slow speed, 
| was %in. Duplicates of 
certain portions of the 
proposed drives and 
running gear were man- 
factured and_ tested 
to destruction under 
direct or repeated loads. 


Gear Change 








wn = 
aon 


N 
ta 


Finally, one braking 





> 


[= 











; ” 
| M.T.U. No. 8 


unit was completed in 
advance of the others 











60 80 
Speed - M.P.H. 





~ 20 40 
= No. 1 ——> 


fe ne TU, 





No. 2 
M.T.U. No. 3 





for testing of the auto- 
matic control, for which 
purpose a set of master 
controls was tempor- 
arily,installed in another 


100 120 140 











“THE ENGINEER 


Fic. 1—Characteristics of Mobile Testing Plant 


maximum tractive effort and maximum adhe- 
sion. Above 50 m.p.h., units Nos. 2 and 3 
only are used, which together can absorb 
3000 h.p. up to 90 m.p.h. Above 90 m.p.h. 
unit No. 3 will normally be used alone, giving 
1500 h.p., but, for occasions requiring the full 
3000 h.p., arrangement is made for the gear 
ratio of No. 2 unit to be altered to that of No. 3 
by changing the pinions only. To maintain 
the specified tractive effort between 10 and 
22 m.p.h. it is necessary for the values of loading 
resistance to be changed ; this is done in two 
steps, the second step applying to No. 1 unit 
only. The complete characteristic thus obtained 
is given in Fig. 1, together with the independent 
characteristics of the separate units. The 
braking units may be used either independently 
or in any combination, No. 2 unit being designed 
as a general-purpose unit capable of absorbing 
1500 h.p. and tractive efforts up to 15,000 lb. 
Preliminary study of the characteristics and 
probable performance of the automatic control 
revealed that, to achieve stability, the speed 
of the train should be measured on an inde- 
pendent vehicle of considerable inertia by an 
unflanged wheel running freely upon the rail, 
and that resilience between the test locomotive 
and the dynamometer car should be a minimum. 
It was therefore decided that the dynamometer 
car should also function as an independent 
control vehicle, the drives for the tachometer 
generator of the automatic control, and for the 
measurement of distance, being taken from a 
single unflanged road wheel, and the tractive 
effort being measured by a hydraulic dynamo- 
meter. The complete train, shown in Fig. 2, 





coach to serve as the 
control vehicle. These 
various tests enabled 
experience to be gained 
in advance of the work- 
ing of the equipment, and as a result a 
number of improvements were made in the 
design. 

The first unit was placed in service in May, 
1939, the other units and the tender being 
completed in 1947. Unfortunately, it has not 
yet been possible to complete the new dynamo- 
meter car, so the company’s existing dynamo- 
meter car No. 1 has been utilised in its place, 
having been equipped with the master controls 
and other apparatus that will ultimately be 
installed in the new car. 

Measurements on the Locomotive and the 
Special Tender—tIn view of the difficulty of 
making measurements upon a moving locomo- 
tive, and to avoid as far as possible the work 
of specially equipping each locomotive to be 
tested, arrangement is: made for all apparatus 
wherever possible to be distant reading or other- 
wise transferred to some other portion of the 
train. Thus, the special tender carries the 
equipment necessary for measuring the coal 
and water consumptions of the locomotive. 
It is constructed on standard lines with a 
3500-gallon tank, but contains a corridor and 
a specially large coal space divided longi- 
tudinally into two compartments. One of these 
compartments contains 3 tons of coal, previously 
weighed out in hundredweight bags, and loaded 
by means of a small steam crane mounted on 
the tender. During a test this coal is brought 
forward by an attendant who records the number 
of bags used, and collects the coal remaining 
on the shovel plate at the end of the test, so 
that the exact weight of coal fired is obtained. 
The other compartment has the usual sloping 
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floor, and contains 3 tons of loose coal for use 
at times other than during the periods of test. 
The water for feeding the boiler passes from the 
tender tank to the locomotive through a dis- 
placement water meter located under the rear of 
the tender. The indicating spindle of this meter 
closes an electric contact at each revolution 
so that the amount of water passed can be 
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are unaffected by the following train. The 
supporting framework is adaptable to suit the 
dimensions of any type of locomotive, and is 
clamped to the lamp brackets. The move- 
ments of both the anemometer and the wind 
vane are transmitted electrically to the dynamo- 
meter car for recording. 

As previously stated, the estimation of the 





FiG. 2— Mobile Testing Plant 


directly recorded in the dynamometer car. 
The overflow from the injectors is led under 
its own pressure to a small tank at the top of 
the tender, from which it returns by gravity 
to the supply pipe on the injection side of the 
meter. 

The steam pressures in the boiler, steam 
chest, and blast pipe, which are difficult to 
transfer, are indicated by gauges mounted in 
the locomotive cab, but all other instruments, 
including the indicator, are distant reading 
and are carried in the dynamometer car. The 
corridor provides access to the footplate from 





coal on the grate at the beginning and end of 
each test has hitherto been a difficulty in testing 
steam locomotives, and it is this which governs 
the duration of the test. To reduce the test 
period to a minimum, experiments are now in 
hand to obtain an indication of the amount of 
coal actually present on the grate at any time, 
by weighing the grate and ashpan, together 
with the coal and ash, and making allowance for 
the accumulation of ash, which is known from 
the weight of coal fired and the chemical analysis 
of the coal. The weighing apparatus consists 
of four or more elements of an electrical weigh- 
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either on the footplate or in the dynamomete: 
car. 

The Dynamometer and Control Car.—Thi: 
vehicle has actually three functions: first 
being a large mass comparatively independent 
of both the locomotive and the braking units, 
it provides the master control from which the 
working of each of the braking units is regu- 
lated; secondly, it measures and records 
the drawbar pull of the locomotive and the 
speed of the train; and thirdly, it serves to 
carry the various instruments required for 
studying the working of the locomotive while 
running. It is also desirable that the car should 
be capable of independent operation if required 
for recording the drawbar performance of 
locomotives in service. 

The L.M.8. dynamometer car, which is at 
present working as part of the mobile testing 
plant, is a bogie coach having a laminated 
spring dynamometer coupled to the drawgear 
at one end. It has a recording table and an 
integrating mechanism, and records speed, 
time, drawbar pull, and work done at the draw- 
bar, on a basis of distance. This car was 
designed and built by the late Lancashire and 
Yorkshire Railway, and was clearly intended 
for carrying out tests in the Belgian manner, 
being equipped with an ergometer very similar 
to that described by Doyen (1911). At the 
moment it has temporarily been equipped with 
much of the special apparatus which will 
ultimately be installed in the new car. 

The general arrangement of the new dynamo- 
meter car, which is at present under construce 
tion, is shown in Fig. 3. This is similarly a 
bogie coach with a dynamometer connected 
to the drawgear at one end, but in this case 
the dynamometer is of the hydraulic type. 
A single unflanged road wheel, which may be 
raised when not in use, is mounted in one of the 
bogies for measuring the speed of the train 
and the distance travelled. In order to co- 
ordinate the work of the various operators and 
observers—usually a difficulty in this form of 
test—the master controls, the recording table, 
and the main instrument panel are all located 
in @ single compartment so that the three 
principal members of the testing staff are 
together. These represent the three major 
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the dynamometer car when running, but a 
gap is left between the corridor connections, 
so that measurement of the drawbar pull is 
not affected. 

To measure the relative velocity and direction 
of the wind, an anemometer of the Robinson 
cup type and a wind vane are carried on a 
light tubular framework projecting 8ft in front 
of the locomotive boiler so as to ensure that, 
as far as reasonably possible, their readings 
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Fic. 3—Arrangement of New Dynamometer_ Car 


ing machine, in which the weight supported 
by a number of elements can be measured 
electrically without appreciable displacement, 
and the total indicated in any convenient 
or remote position. This form of apparatus 
appears particularly suitable as the elements 
are very small, the weight of the grate can be 
counterbalanced and the effect of vibration 
eliminated by the use of appropriate electrical 
circuits, and the resulting weight can be shown 


functions of the test, and they can each keep 
in touch with the other members of the staff 
by means of a specially designed telephone 
circuit. The indicator is housed in a separate 
compartment immediately behind the control 
compartment, and a further compartment is 
provided for the accommodation of the gas 
analysis apparatus. 

The master controls comprise a desk from 
which the working of all the braking units 
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may be controlled, and a panel upon which are 
duplicates of the key instruments of each of 
the units, so that the operator can observe 
the working of each unit while running. The 
desk is also provided with a speedometer, 
drawbar pull gauge, brake vacuum gauge, 
telephone and a clock. 

The dynamometer and the recording table 


THE ENGINEER 


cross beam, drawbar, and draught-gear car- 
riage, runs on roller bearings so that the mini- 
mum of friction is introduced. 

The recording table provides an extended 
record of the test on a continuous sheet of 
paper which may be advanced, either at 
constant speed by a mechanically governed 
motor, or proportionately to the distance 
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work done on the drawgear, and work done 
against acceleration and gradient. In addition 
to the recording pens, dials indicate the 
instantaneous values of the speed, drawbar 
horsepower, drawbar pull in each direction, 
and the relative wind speed, while counters 
show the totals of the distance travelled and 
the work done. Fourteen electromagnetically 





Fic. 4—Hydraulic Dynamometer and Drawgear of Dynamometer Car 


are of the Amsler type, the arrangement of the 
dynamometer and drawgear being shown in 
Fig. 4, and the recording table in Fig. 5. The 
dynamometer consists of two coaxial oil-filled 
cylinders, back to back, with the pistons con- 
nected together and to the drawgear, so that 
pressure of oil in one cylinder is a measure of 
pulling force, and in the other is a measure 
of buffing force. The inevitable leakages of 
oil from these cylinders are made up by a small 
electrically driven pump, so that the pistons 
are always maintained in approximately the 
same positions. The drawgear is connected 


travelled by a drive from the unflanged road 
wheel, three alternative rates of advance 
being available in each case. Four pens, carried 
on sliding bars, trace continuous records on the 
paper of drawbar pull, acceleration and gradient, 
relative wind velocity and relative wind direc- 
tion. Three ranges of drawbar pull of 
0-12,000 Ib, 0-36,000 lb and 0-96,000 Ib respec- 
tively, are obtained by the use of three alterna- 
tive hydraulic cylinders of different sizes, con- 
nected to the dynamometer pulling cylinder, 
and operating against a powerful spring. Corre- 
sponding alternative cylinders are connected 





to the pistons through the medium of a 
Westinghouse spring-friction draught-gear 
which prevents the transmission of excessive 
shocks to the dynamometer. This draught- 
gear is mounted on a small carriage, to which is 
also attached a cross beam connecting the 
buffer rods, as shown in Fig. 4, so that both the 
pulling and the buffing forces are measured. 
The whole system, including the buffer rods, 
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to the dynamometer buffing cylinder, and come 
into action automatically if a buffing force is 
sustained. The combined longitudinal accelera- 
tion and gradient is measured by the dis- 
placement of a heavy pendulum, the movement 
of which is hydraulically damped. Four other 
pens, actuated from the principal measure- 
ments through various arrangements of spherical 
integrator, record speed, drawbar horsepower, 





operated pens are also provided for marking 
positions on the record such as intervals of 
time, intervals of distance, stations, &c., 
operated by push button, bags of coal consumed 
operated by push button, quantities of water 
consumed operated by the meter contacts, 
and opening of the safety valve. The position 
of the train on the line, and the rates of coal 
and water consumption, &c., can thus be 
co-ordinated with the other records. 

The relative wind velocity is measured by 
the anemometer at the front of the train, which 
operates the recording pen on the table by 
means of an electro-mechanical servo-amplifier. 
The anemometer is directly connected to a 
permanent magnet generator producing an 
a.c. voltage proportional to the relative wind 
speed. This voltage is first rectified and com- 
pared with a reset voltage obtained from a 
potentiometer connected to the recording pen. 
The resulting error voltage, after amplification, 
controls a pair of thyratrons the output of 
which can move the recording pen by means ofa 
pair of magnetic clutches which engage with 
discs revolving in opposite directions. The pen is 
thus so moved that its displacement always 
corresponds to the generator voltage, and 
therefore to the relative wind speed. The 
pen recording the relative wind direction is 
driven directly from the wind vane by means 
of a pair of geared Selsyn units. 

The instrument panel carries two multi-point 
resistance thermometers measuring tempera- 
tures up to 500 deg. Fah., two multi-point 
thermocouple pyrometers for measuring higher 
temperatures, four draught gauges, and a 
barometer. These instruments are expected 
to meet all ordinary requirements for the testing 
of steam and diesel locomotives, but provision 
has been made for the installation of further 
apparatus if necessary. The instruments 
are all of standard type, except that they 
are specially damped and mounted for use on a 
moving train. 

(To be continued) 





\ 
Guiascow Water Suppty.—The Glasgow Cor- 
poration has recently placed a contract with A. M. 
Cochran and Co., Ltd., to lay 2200 lineal yards of 
24in internal diameter concrete-lined cast iron 
pipes to provide a branch main from the new 36in 
diameter East Main, from Standburn Road, 
Robroyston, to the existing Springburn., reservoir. 
When this contract is completed, the East Main 
will supply the existing reservoir and tower at 
Springburn with 3,000,000 gallons of water per 
day, and so relieve the heavily overdrawn No. 4 
main from Craigmaddie reservoir, which supplies 
Springburn at the present time. 
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Industrial and Labour Notes 


Production Progress 
A progress report on Britain’s indus- 
trial production was given by Sir Stafford 
Cripps, the Chancellor of the Exchequer, 
at a press conference in London on Wednesday 
of last week. Taking what he named the three 
most important industries—coal, steel and 


cotton—Sir Stafford said that the miners 


at present were just ahead of their target 
output, the steel men were achieving their 
target rate with something useful in hand, 
and the cotton workers were producing at a 
rate that was four-fifths of the way towards 
their target. 

Sir Stafford pointed out that the 1948 
coal target of 211,000,000 tons represented 
an increase of 7} per cent on last year’s output, 
and for the achievement of its planned task 
the industry would be particularly dependent 
on its manpower and the supplies of machinery 
made available to it. Dealing with steel, 
Sir Stafford said that the record level at which 
production had been running was certainly 
not least among the signs of our industrial 
recovery. He gave a warning, however, that 
the high steel output had been achieved at 
the expense of a further fall in stocks of pig 
iron and scrap, which declined from 452,000 
tons and 375,000 tons respectively in Decem- 
ber to 388,000 tons and 352,000tons in February. 
That, moreover, had been despite a gratifying 
response from industry for the throwing up 
of more scrap and despite scrap imports in 
February, which were 46 per cent above the 
1947 average, and a pig iron output averaging 
for the quarter a figure running very near to 
the forecast level. 

The Chancellor then went on to say that 
there was evidence of greater and more effec- 
tive effort in other manufacturing industries, 
stating that the Production Index for January 
showed manufacturing output to be twenty- 
three points higher than the 1946 average, 
fourteen higher than the 1947 average, and 
four points above the last quarter of 1947. 
Finally, Sir Stafford said that it might seem 
as if he was always asking for more, but he 
did so with confidence, knowing that the need 
for greater production was now accepted 
throughout the land as our first national 
task. To solve our immediate problems 
involved making the fullest uses of the resources 
which the nation already had, of human skill 
and a capacity for hard work, and of plant 
from which far more could be obtained if it 
was so arranged as to give a fair field to skill 
and hard work. 


Wage Awards and Claims 
Wages of workers in the gas industry 
have been increased as the result of a decision 
taken last week by the National Joint Indus- 
trial Council for the Gas Industry. The Council 
agreed, “‘ after giving every consideration to the 
White Paper on Incomes,” that day workers’ 
wages should be increased by threehalfpence 
an hour, and that shift workers should receive 
an extra shilling, there being proportionate 
increases to piece workers. The new rates 
are retrospective to April 4th. 
A claim for an increase of thirteen shillings 
a week in the minimum wage rates of all 
male workers in the engineering industry was 
presented last week to the Engineering and 
Allied Employers National Federation by the 
Confederation of Shipbuilding and Engineer- 
ing Unions. A similar claim was presented 
this week on behalf of workers in the ship- 
building and ship-repairing industries. It is 
estimated that, in all, about 2,750,000 male 
workers are involved in these claims. 


Prices of Steel Sheets 


The Sheet Makers’ Conference an- 
nounced at the end of last week a reduction 
of £1 a ton, as from April 19th, in the prices 
charged for certain qualities of cold reduced 
steel sheets produced by the continuous strip 
mills at Ebbw Vale and Shotton. The reduction 


has been made on the basis of costs of raw 
materials and services as they exist to-day, 
and, it is stated, have been made possible 
by the modernisation which has taken place 
in the steel sheet industry. 


The Unemployment Fund 

The report of the Unemployment 
Insurance Statutory Committee for 1947 was 
published last week by H.M. Stationery Office 
(price 3d.). It shows that during the year 
the unemployment fund received, mainly 
by contributions from employers and employed, 
£92,264,786. The expenditure was £31,623,704, 
of which £25,172,000 was paid in unemploy- 
ment benefit. The balance carried forward 
from 1946 was £431,101,303, and, consequently, 
at the end of 1947, the fund had a net balance 
of £491,742,385. 

The report says that, compared with 1946, 
contributions from employers and insured 
persons showed an increase during 1947 of 
£3,367,962, which indicates a substantial 
increase in the total labour force in insurable 
employment. The comment is added, how- 
ever, that the increase in contribution income 
would have been greater but for the large 
number of people unemployed early in the 
year as a result of the fuel crisis. 


The Federation of British ‘Industries 

At the annual general meeting of the 
Federation of British Industries, which was 
held in London on April 14th, Sir Frederick 
Bain was unanimously elected for a second year 
of office as President. He is a deputy-chair- 
man of Imperial Chemical Industries, Ltd., 
and a Vice-President of the British Employers’ 
Confederation. 

In his presidential address, Sir Frederick 
surveyed the work accomplished by the F.B.I. 
during the past year and made some comments 
on the present state of industry and its future. 
Among other things, he said that as capital 
equipment and machinery had been one of our 
most valuable exports, the industry of this 
country had gone short, and for a short-term 
policy that was justified. To-day, however, 
the policy must be a long-term one, and the 
period of aid from America must be used 
primarily for the rehabilitation of industry 
here. The Government, Sir Frederick sug- 
gested, must adapt its export policy, and 
industry must be allowed to arm itself to 
meet the competition of the world. 

Sir Frederick spoke also of the development 
of voluntary action by industry as an alternative 
and in opposition to the compulsory methods 
from which it had suffered since the war. 
Each new problem had been met by fresh 
statutory restrictions, but the Federation had 
made, during the last few months, deliberate 
moves towards the “voluntary method.” 
It was realised, Sir Frederick stated, that for a 
period at any rate there might have to be a 
general overall direction of the national economy 
laid down by Government after consultation 
with industry, but he believed that Govern- 
ment must state clearly the main lines of its 
industrial and financial policy and must indicate 
to the various sections of industry the results 
they were expected to produce. Finally, Sir 
Frederick declared, the Federation believed 
that there must be developed a system by which 
industry might adopt voluntarily and in 
consultation with Government, its own methods 
to carry out that policy, so that it might 
substitute flexible methods for the rigid strait- 
jacket of statutory control. 


Employment and Unemployment 

The Ministry of Labour’s employment 
statistics for February, which were issued at 
the beginning of this week, show that the 
working population decreased during the month 
by 18,000 (10,000 men and 8000 women). 
At the end of February the total working popu- 
lation of Great Britain number 20,393,000, 

of whom 996,000 were serving in H.M. Forces. 
The number of people in civil employment 


at the end of February was_ 18,920,006 
(13,294,000 men and 5,626,000 women), com 
pared with 18,893,000 at the end of January. 
In the manufacturing industries 7,283,000 
people were employed at the end of February. 
which represented a net increase of 11,001) 
during the month. The most important addi- 
tions, the Ministry says, were in the textiles and 
“metals and engineering ’’ industries. Indus 
tries accorded first preference under the Contro! 
of Engagement Order accounted for three 
quarters of the total increase in employment in 
manufacturing industry. In the basic indus- 
tries of the country the number: employed 
increased in February by 12,000 to 3,648,000, 
while by analysing the figures classified under 
“Other Industries and Services”’ it may be 
seen that there was a further decrease of 3000 
in the number employed in building and 
civil engineering, making a total decline of 
24,000 since the end of 1947. 

Recent unemployment figures issued by the 
Ministry of Labour relate to March 15th, on 
which date 299,405 insured persons were 
registered as unemployed, compared with 
315,366 in the preceding month. The March 
figure included 222,501 men between the ages 
of eighteen and sixty-four. 


Trade Disputes 

The latest issue of The Ministry of 
Labour Gazette records that there were 176 
stoppages of work owing to industrial disputes 
reported as beginning in February. In addition 
to these, eighteen stoppages which began before 
February were still in progress in the early 
part of that month. In these 194 stoppages, 
71,100 workers were involved during February, 
and the aggregate number of working days 
lost was 288,000. In the preceding month, 183 
stoppages were in progress, involving 32,700 
people and causing a loss of 83,000 working 
days. The coal mining industry accounted 
for 105 of the February stoppages, involving 
42,400 workers and resulting in a loss of 
approximately 106,000 days. In the metal, 
engineering and shipbuilding industries there 
were 39 stoppages, in which 13,600 people 
were involved, and by which 123,000 working 
days were lost. 

The Ministry of Labour says that of the 
176 stoppages which began in February, 17 
arose from demands for wage increases and 
56 arose on other wage questions; 4 were 
concerned with working hours; 29 over the 
employment of particular classes or persons ; 
60 over other questions respecting working 
arrangements, and 6 on questions of trade 
union principles. Four of the stoppages were 
in support of workers involved in other disputes. 


Trade with Germany 

The Board of Trade announces that 
all applications for import licences from any 
zone of Germany should now be made to the 
Import Licensing Department, 189, Regent 
Street, W.1, on the standard form ILD/A, 
and not as hitherto to the Sundry Materials 
Branch of the Board of Trade. Applications 
for licences made before April 19th will be 
dealt with by the Sundry Materials Branch 
under the existing procedure. 


The attention of importers is particularly * 


drawn to the fact that licences for imports 
from the joint Anglo-American Zones and the 
Russian Zone will be treated on a hard currency 
basis, and will be generally confined to essential 
goods. For the time being, however, and pro- 
vided that the contract is in sterling for imme- 
diate delivery, the same restrictions will not 
apply to the French Zone, though this con- 
cession is liable to alteration at short notice. 
It will not be necessary, when applying for 
an import licence, for importers to produce 
evidence that their contracts have received 
the approval of the appropriate authorities 
in the respective Zones, but as a contract is 
not valid without this approval they are advised 
in their own interest to obtain it. 
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French Engineering News 


(From our French Correspondent) 


A new company, the Groupement d’Equip- 
ment des Cokeries Sidérurgiques, has just been 
constituted. It aims to co-ordinate studies, 
orders and the work of its members for the 
construction, extension and rationalisation of 
coking plants. Members include the following : 
Hauts Fourneaux de Chasse, Forges de Chatillon, 
Commentary et Neuves-Maisons, Hauts Four- 
neaux et Fonderies de Givors, Aciéries de 
Longwy, Forges et Aciéries de la Marine et 
«’Homécourt, Aciéries de Micheville, Metal- 
lurgique de Normandie, Fonderies de Pont-a- 
Mousson, Lorraine des Acieries de Rombas, 
Union de Consommateurs de Produits metal- 
lurgiques et industriels, Les Petits-Fils de 
Francois de Wendel et Cie. 


* * * 


The management of the Saint-Nazaire naval 
shipyards has announced that, following a 
ministerial decision, the shipyards are to open 
normally. This means that the lockout of 
12,000 workers has been lifted. The ministerial 
arbitration has awarded a 38 per cent increase 
in salaries (the unions were asking 41-5 per 
cent, and the management offered 35 per cent). 
The cost of the eight days of lockout will be 
borne by both management and workers, the 
former carrying the cost of three days and the 
management of five. The question of bonuses 
has still to be settled and may yet reopen the 
conflict. : 

* * + 


The monthly coal and coke allocation to the 
steel industry has now been officially announced 
as about one million tons as from April, 1948. 
This figure represents a 40 per cent increase 
over the average allocation of past months. It 
will enable the steel industry to supply 1,700,000 
tons to manufacturing industries for the second 
quarter of 1948, as compared with 1,300,000 
tons in the first quarter. This amount will be 
greater than the 1938 figure. The agricultural 
machinery industry will be able to work to 
capacity and the production capacity of the oil 
refining industry will be able to be rebuilt. 
Allocations to the automobile industry will 
probably be doubled, so permitting more foreign 
exchange to be earned for exports. No decision 
has yet been taken by the interministerial 
economic council as to the possible lifting of 
restrictions on the sale of cars. 

It is not sufficiently realised, however, that 
the increased resources in solid fuel are partly 
due to an increase in imports: 10,400,000 tons 
in 1946, 16,510,000 tons in 1947 and 23,000,000 
tons envisaged for 1948. Thus, France still has 
to rely upon foreign resources and will do so for 
a long time unless a complete overhaul of the 
coal mining industry’s equipment is undertaken. 
The irregularity of French seams makes com- 
plete mechanisation impossible, and it is thought 
to be unlikely that national production will ever 
be greater than 60 or 62 million tons. The 
solution lies in economy in the use of coal, and 
the following economies in the main consuming 
industries have been suggested : — Steel, 
2,000,000 tons, by increasing production of iron 
and Martin steel as opposed to Thomas steel, by 
using oxygen blast in furnaces and by oil-fired 
furnaces ; shipping, 750,009 tons by judicious 
use of coal and fuel oil ; railways, 5,000,000 tons 
by substituting electric traction for steam loco- 
motives or by use of gas turbines; textiles, 
paper and rubber, 1,100,000 tons by new tech- 
niques; thermal generating stations and 
domestic heating apparatus, 4,000,000 tons by 
improving performance. If the economies pro- 
posed by the Fuel Committee are added, a total 
saving of 15,000,000 tons can be made, or 
almost one-third of French national production. 


* * * 


Deliveries from steelworks are being held up 
due to lack of transport. The 8.N.C.F. has not 
sufficient rolling stock to meet demands and 
road transport is difficult, as there are few suit- 
able lorries. The S.N.C.F. is short of 100,000 
trucks and French builders will need three to 
four years to supply the vehicles, provided the 
essential raw materials are made available. 
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Notes and Memoranda 


Rail and Road 


REPLACING 
Midland Region of British Railways has placed a 
contract for the building of a permanent steel and 
concrete bridge over the main line at Ivy House 
Lane, Berkhamsted, Herts. During a bombing 
attack in November, 1940, the original bridge 
collapsed in front of a Glasgow—Euston express, 
which struck and was derailed by the debris, 
fortunately without casualties. Since then a tempo- 
rary footbridge has been in use. 

Locomotive ExcHaNGE Triats.—In the locomo- 
tive exchange trials, details of which have already 
been announced by British Railways, one of the 
engines selected to represent former L.N.E.R. 
express passenger locomotives will be class 
‘A 4” streamlined “ Pacific No. 22’ “ Mallard.” 
‘** Mallard ” is the holder of the world speed record 
for steam traction, having attained 126 m.p.h. 
hauling a test train between Grantham and Peter- 
borough on July 3, 1938. Suitable plaques com- 
memorating this event have been fixed on each 
side of ‘“ Mallard,” and the pre-war livery of Garter 
blue, with crimson wheels, has been restored. 


Forp Moror Company, Lrp.—At the annual 
meeting of the Ford Motor Company, Ltd., on 
April 16th, it.was announced that Lord Perry had 
retired from the chairmanship. Lord Airedale 
succeeds him as chairman, Sir Rowland Smith 
has become deputy chairman, Sir Stanford 
Cooper, vice-chairman, and Sir Patrick Hennessy 
has been appointed managing director. It was also 
announced at the meeting that the company 
proposed to make, in the home market, immediate 
price reductions on vehicles and. tractors ranging 
from £8 to £20. In the export market price reduc- 
tions ranging from £7 to £15 are to be made on 
vehicles and tractors. 


Air and Water 


SaunDERS-RoE Ftyrnc-Boats.—The Minister 
of Supply has stated, in reply to a question in 
Parliament, that satisfactory progress has been 
maintained in the design and construction of the 
Saunders-Roe civil transport flying-boat. The 
completion of the three aircraft on order, he said, 
would take about three and a half years. 


A New Arr SPEED Recorp.—On Monday even- 
ing, April 12th, a “‘ D.H. 108” aircraft of the swept- 
back wing type, which is still on the secret list, 
is reported to have made a new speed record of 
605-230 m.p.h. on a 100-km closed course. The 
machine was piloted by Mr. John Derry, a former 
R.A.F. pilot, and it took off from the De Havilland 
aerodrome at Hatfield a little before 7 p.m. The 
624 mile course was completed in 6 min. 9-6 sec. 
The aircraft has a span of 39ft and a length of 
about 24ft 6in. It is equipped with a De Havilland 
‘*Goblin’’ jet engine. The highest speed recorded 
by the air speed indicator was 635 m.p.h. The new 
speed is some 40 m.p.h. faster than the previous 
record, which was set up by a Vickers “ Attacker ” 
jet fighter in February last. 

Curtine Oms in Waste Waters.—The latest 
report of the Water Pollution Research Board says 
that among the investigations made by the Water 
Pollution Research Laboratory is one concerned 
with the removal of cutting oils from waste waters. 
After the removal of floating oil and settleable 
solids in flotation tanks, the oily liquid is pumped 
to chemical treatment tanks, where sulphuric acid 
and aluminium sulphate are added, whereupon the 
oil floats in a scum to the surface and is skimmed 
off. In the complete treatment plant the content 
of oil in the waste waters is reduced from 3 per cent 
to 0-03 per cent, and the liquid is then discharged 
to a sewer for further treatment at a sewage disposal 
works. The process, it is stated, is now being used 
at a large engineering works. 


Miscellanea 

Tue Late CapTain Finch Noyrres.—We have 
noted with regret the death, at Salisbury, Rhodesia, 
on March 19th, of Group Captain C. R. Finch Noyes, 
Central Africa representative of the Richard Crittall 
Group of Companies. 

Sree. TuBEs ror StrucTURAL WorkK.— A second 
edition of a booklet entitled ‘‘ Steel Tubes for 
Structural Work ”’ has recently been produced by 
Tubewrights, Ltd., of Brook House, Upper Brook 
Street, London, W.1. It gives specifications and 
data concerning the properties of steel tubes up to 
123in outside diameter, and the hope is expressed, 
in a foreword to the booklet, that sufficient informa- 
tion has been included to facilitate the design of 
structures using tubular sections. 


A Bomsep Bripce.—The London , 


Import LicENCES FoR CeMENT.—The Board of 
Trade -announces that from April 8th the 
unrestricted import of calcareous cement, ground 
and unground, from any country is not permitted, 
and that individual import licences are now required. 


Tue Late Mr. F. G. GupGzon.—We regret to 
have to record the death of Mr. Frederick Gerald 
Gudgeon, which occurred at his home at Derby on 
April 5th. Mr. Gudgeon, who was fifty-one, had 
been works manager of International Combustion, 
Ltd., for the last fifteen years. 


GAUGE AND Toot Makers’ Assocration.—The 
next quarterly luncheon of the Gauge and Tool 
Makers’ Association will be held at the Savoy 
Hotel, London, on Wednesday, May 19th, at 
12.30 for 1 p.m., and the guest of honour on this 
occasion will be the Right Hon. Lord Vansittart 
of Denham, P.C. The annual general meeting of 
the Association will follow the luncheon. 


DoncastER ENGINEERING ExuisiTion.—The 
Doncaster Engineering Society is holding this 
week its third exhibition of the ‘ Products of 
Engineering Made in Doncaster.” The exhibition, 
which closes tomorrow, has been staged in the Don- 
caster Technical College Hall, and about eighteen 
firms are participating, along with the Doncaster 
Model Engineering Society. The aim is to bring to 
the notice of the general public the diversity and 
character of the engineering work carried on in the 
county borough and district. 


Skin Protection 1N Inpustry.—With the 
object of giving some information about the care 
of the skin and the prevention of industrial 
dermatitis, Rozalex, Ltd., 10, Norfolk Street, 
Manchester, has published a well-illustrated book 
entitled ‘‘ Skin Protection in Industry.” It is 
hoped that its contents will be of particular assist- 
ance to the managements of factories which have 
no full-time medical officer. Copies of the book 
will be supplied, free of charge, to executives of 
firms who apply to Rozalex, Ltd., on their business 
notepaper. 

EXHIBITION OF OLD EneiisH Toois.—An exhibi- 
tion of old English tools is to be held at the Hertford- 
shire County Museum, Hatfield Road, St. Albans, 
from May 3rd to June 19th. The exhibition, which 
comes from the collection of Mr. R. A. Salaman, 
will include tools used by carpenters, joiners, wheel- 
wrights, coachbuilders, coopers and millwrights, 
for making church and household woodwork, 
carriages, wagons, farm implements, casks and mill 
machinery during the eighteenth and early nine- 
teenth centuries. A few modern factory-made tools 
are also to be included for the sake of comparison. 


Satt Inpustry For Sours Cutna.—It is reported 
that the Chinese Ministry of Finance has sent 
experts to study the possibility of reviving the 
salt fields once operated by the Japanese at Ying 
Ko Hai, at the south-western tip of Hainan Island. 
It is estimated that the fields are capable of pro- 
ducing 120 tons of salt per hectare. When the 
Japanese occupied Hainan Island, they expended 
a good deal of money and effort in exploiting these 
fields and devised a plan to construct 3400 hectares 
of salt flats with an annual production target of 
500,000 tons. The project was, however, subse- 
quently narrowed down and finally abandoned 
owing to the difficulty of obtaining the requisite 
machinery. 

INSTITUTION OF CHEMICAL ENGINEERS.—The 
twenty-sixth annual corporate meeting of the 
Institution of Chemical Engineers was held in the 
Connaught Rooms, London, on Friday last, when 
Mr. H. W. Cremer was elected President for the 
second year. The annual report of the Council 
showed that at the end of 1947 the total membership 
of the Institution was 2007. The Institution 
luncheon followed, with Sir Edward Appleton, 
F.R.S., Secretary of the Department of Scientific 
and Industrial Research, as the principal guest. 
In proposing the toast of “The Institution of 
Chemical Engineers,”’ Sir Edward said that chemical 
engineers needed to be men of infinite resource and 
sagacity, for theirs was the important task of trans- 
lating laboratory results into large-scale production. 
In praising the Institution’s educational courses, 
Sir Edward stressed the usefulness of acquiring a 
wide scientific background early in life, but he 
pointed out that it was men of resourcefulness as 
well as knowledge who had made possible great 
advances in the field of chemical engineering. In 
acknowledging the toast, Mr. Cremer said that the 
Institution welcomed the opportunity to join in 
the well-merited congratulations to Sir Edward on 
being awarded the Nobel Prize for Physics. The 
toast of ‘“‘ The President ” was given by Mr. F. A. 
Greene, the Honorary Treasurer, and was cordially 
endorsed by the large company present. 





414 


Forthcoming Engagements 


Secretaries of Instituti ieties, tc., desirous of 
having notices of meetings Reese in this column, are 
to note that, Sa ee 
the y information should reach this office on, or 
before, the morning of the Monday of the week preceding 
the meetings. In all cascs the TIME and PLACE at which 
the meeting is to be held should be clearly stated 


Association of Supervising Electrical Engineers 
To-day, April 23rd.—BourRNEMOUTH BrancH: W: - 
wood Restaurant, Albert Road, Bournemouth. 
“Electricity and its Relation to the Economics of 

Electrical Contracting,” W. R. Brooks. 7 p.m. 


British Horological Institute 


Thursday, April 29th.—Royal Society of Arts Hall, John 
Adam Street, W.C.2. “Tower Clock Design and 
Development, *” 'T. R. Robinson. 7 p-m. 


Chemical Society 
To-day, oe 23rd.—King’s College, Newcastle-upon- 
» 1. “ The Valency of Metals and the Structure 
of Intermetallic Compounds,” L. C. Pauling. 5 p.m. 
Monday, April 26th—The University, Edgbaston, 
Birmingham. ‘Electron Transfer Reactions,” 
M. G. Evans. 4.30 p.m, 


Illuminating Engineering Society 
To-da oy. April 30th.—BrrmMincHAM CENTRE : Imperial 
otel, Temple Street, Birmingham. ‘“‘ Lighting for 
Effect, ” TO. Freeth. 7 m. 
P- 


Institute of British Foundrymen 


Saturday, April 24th—_West Ripive or Yorks BRANCH : 
Technical College, Bradford. Annual general meet- 
ing and election of officers. 6.30 p.m. 

Wednesday, April 28th.—BrrmincHaM Branco: James 
Watt Memorial Institute, Great Charles Street, Bir- 
mingham. Annual neral meeting. 7.15 
Lonpon Brance: Waldorf Hotel, Aldwych, 








Annual meral meeting. ‘Foundries in ‘- 
U.8.A.,” F. E. Tibbenham. 7.30 p.m. 
Institute of Refrigeration 


Tuesday, April 27th.—Institution of Mechanical Engi- 
neers, Storey’s Gate, St. James’s Park, S.W.1 
“Compressor Valve Design,” R. L. Guster ; 
“* Valves for Refrigeration Compression Machinery,” 
E. G. Rowledge. 5.30 p.m. 


Institution of Chemical Engineers 


Saturday, April 24th.—College of Technology, Man- 
chester. ‘‘ Dust Explosions in Factories,” S. H. 
Wilkes. 3 p.m. 


Institution of Civil Engineers 
Tuesday, April 27th.—Great George Street, S8.W.1 


* Relaxation Methods of Stress Analysis.” Pro. 
fessor Sir Richard Southwell. 5.30 p.m. 


Institution of Electrical Engineers 

Monday, April 26th.—Informal meet Savoy Place, 
Victoria Embankment, W.C.2. . ‘Diematon on 
35 Industrial | Applications of Photo-electric Cells,” 

5.30 p.m. 
Tuesday, April oe —Sootriso CentTRE: Royal Tech- 
nical College, George Street, Glasgow, C.1. Annual 
meral meeting. Informal discussion on ‘“ The 
stiualiontion ¢ of the Electricity Supply , 
opened by J. 8. Pickles. 6.15 p.m.—S. Mipiaw 
CenTRE, Rapio Group: James Watt Siementel 
Institute, Great Charles Street, Birmingham. “ In- 
vestigation and Forecasting of Ionospheric Con- 
ditions,” Sir Edward Appleton. 7 p.m. 

Thursday, April 29th.—Ordinary meeting. Savoy Place, 
Vietoria Embankment, W.C.2. ‘‘ The Economical 
Utilisation of Electricity in Great Britain,” R. B. 
Giles. 5.30 p.m. 


Institution of Heating and Ventilating Engineers 

Wednesday, April 28th.—Special meeting. Institution 
of Mechanical Engineers, Storey’s Gate, St. James’s 
Park, 8.W.1. “ Dust Removal from Textile Fac- 
tories,” G. E. Shuttleworth. 6 p-m. 


Institution of Mechanical Engineers 
To-day, April 23rd.—Storey’s Gate, St. James’s Park, 
8.W.1, Informal discussion on “ Reconditioning of 
introduced by H. O. Parrack. 





Worn Parts,” 
5.30 p.m. 
Tuesday, April 27th.—BtrMIncHAM AUTOMOBILE DivI- 

sion: James Watt Memorial Institute, Great 
Charles Street, Birmingham. Annual general 
meeting. “‘ Recent Developments in Automobile 
Transmissions,” Ewen M’Ewen. 7 p.m.—CovENTRY 
AUTOMOBILE DIvIsIoN, GRADUATES’ SECTION: 
Hare and’ Squirrel Hotel, a Street, Coventry. 
Informal meeting. 7.30 
Wednesday, April 28th. ns atti aniagaek CENTRE, 
AUTOMOBILE Division: Engineers’ Club, Albert 
Square, Manchester. Annual general meeting. 
* Test npg and Some Instruments,” E. B. 
Stead. 7.15 
Thursday, April "39th. —NorTH-WESTERN BRANCH: 
Engineers’ Club, Albert Square, Manchester. Dis- 


cussion on “ Production Problems in the General 
Engineering Workshop,” introduced by J. M. 
Newton. 6.45 p.m. 


Friday, April 30th.—Storey’s Gate, St. James’s Park, 
8.W.1. Informal meeting. Film on ‘“ Atomic 
Physics.” 5.30 p.m. 


Institution of Post Office Electrical Engineers 
Tuesday, April 27th.—Informal eg 7 L.T.R. Head- 
uarters, Refreshment Club aterloo Bridge 
ouse, 8.E.1. ‘“‘Sub-Sub Dialling—Methods Used 
Abroad and Our Own Problem,” C. G. Grant. 5 p.m. 
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Institution of Production Engineers 


a April 26th.—YorKsHIRE GrapvuaTE SECTION : 
Visit to Frederick Smith and Co. (Wire Mfgs.), Ltd., 


Halif 

Wednesday, ynapril 26 28th.—Luton anp Disrrior GRADUATE 
Sgorion: Technical College, Luton. Annual 
general meeting. 7.30 p.m. 


Institution of the Rubber Industry 


Monday, April 26th.—Mipuanp Srction: James Watt 
Memorial Institute, Great Charles Street, Bir- 
mingham. Annual general meeting. 7.15 p-m.— 
MANCHESTER AND District Section: Engineers’ 
Club, Albert Square, Manchester. Annual general 

meeting. 6.15 p.m. 


Institution of Structural Engineers 


— April 23rd.—Mrptanp Counties Branou: 
James Watt Memorial Institute, Great Charles 
Street, Birmingham, “Joints in Timber,” E. H. 
Nevard. 6 p.m. 


Junior Institution of Engineers 

To-day, April 23rd.—Connaught Rooms, Great Queen 
Street, W.C.2. Annual dinner. 6.15 p.m. 

Monday, April 26th—SHEFFIELD AND SEc- 
TION: Sheffield Metallurgical Club, West Street, 
Sheffield. Ordinary meeting. “ Some — 
of Automobile nor ” D. H. Millar. 7.30 

Friday, April 30th.—39, Victoria Street, 8. ow “In- 
formal meeting. “ The Hallade Tzack Recorder,” 
W. M. Bond. 6.30 p.m.—NortTH-WEsTERN SEc- 
TION: Manchester hical Society, 16, St. 
Mary’s Parsonage, anchester. Presidential 
—s. “*Coronation-Scot,’—A Railway Develop- 
ment,” R. A. Riddles. 7 p.m. 


North -East Coast Institution of Engineers and Shipbuilders 

To-day, April 23rd.—Mining Institute, Newcastle- -upon- 
Tyne. ‘ The Work of 1 of the ring Department 
in a University,” A. F. B 6.18 15 p.m. 


Royal Institution of Great Britain 
To-day, April 23rd.—21, Albemarle Street, W.1. ‘‘ The 
American Character in the Twentieth Century,” 
H. 8. Commager. 9 p.m. 
Friday, April 30th.—21, Albemarle Street, W.1. “ The 
Age of the Universe,” Sir Harold Spencer Jones. 
9 p.m. 
Women’s Engineering Society 
Saturday, April 24th—MaNOHESTER BRANCH : 
Knutsford sub-station. 2.30 p.m. 


Visit to 





Reports on German and 
Japanese Industry 


Limited numbers of copies of the reports of Intelligence 


Objectives Sub-Committees on German and Japanese 


Industry below can be obtained from H.M. 
Stationery Office at the prices stated. 
No.of Title Post 
report free 
es. 'd, 
B.1.0.8.: 
1551 +... .... German Floor Tile Factories with 


Further Information on Glazed 
Wall Tile and Sanitary Indus- 


tries ... 10 3 
1553... ... German Provender Milling and 

Seed Cleaning 2 8 
1565 ... ... The Manufacture of Laminated 


Tubes, Cylinders and Sheets 
and Insulated Sleevings at 
Elektro-Isolier-Industrie MBA 11 


1568 ... ... German Wooden Door Industry 3 2 
1582... +... “‘ Iganil”’ Aniline, anaes kad 
Resin ... .. 1 4 
F.LA.T.: 
827 ... ... Modern Aes ne of pity nias for Far 
East Se! 3 2 
977 ++ «ee Colour Reproduction by Colour 
Photography . 6 2 
ee pron Niers Sewage ‘Disposal. Pro- " 
8 
Sa? so. Gas The 1 Manufacture of Ethylene by 
Reduction of Acetylene ... ... 2 8 
B.1.0.8. : 
JAP/PR/1467 Metallurgical Examination of a 


Japanese. Sakae-21 Aircraft 
Engine 9 3 

JAP/PR/1564 Organisation, ‘Administration and 

teens = of ~_ = — 


Corps . «eee 56 2 


B.1.0.8. 
_ a Technical Report on the Ruhr 
Coalfield, Volume III, Appendix 
16, Economic Comparisons be- 
tween the Various Types of 
Underground Locomotives ‘ee: ee 
682 ..» «+» German Transformer Industry 5 2 
965 ... ... Aerial Ropeways Associations ... 4 8 
1445... .... Brown Coal Dust: Preparation, 
Handling and Utilisation... ... 21 5 
1552... +... Methods of Graticule Production 
at J. D. Méller, Wedel-Holstein 20 4 
1591... .... German Gas Appliance Industry 3 2 
F.1.A.T 
Si Electrochemical Operations at 
I.G. Farbenindustrie A.G., Bit- 
terfeld pee a ll 3 
B.1.0.8. 
JAP/PR/131 Flight Testing Methods of the 
Japanese Navy .. 0 10 
JAP/PR/193° Magnetron Research in the Jape- 
nese Navy ° se’ @ 20 


April 23, 1948 
No. of Title Post 
report free 
8. d. 
JAP/PR/1150 a0 of Japanese Naval 
Gas Turbines 2 8 
JAP/PR/1353 Th L Light rvened Control Asso. 
ciation eee 2 2 
Classified _ 
No.8 ... ... Consolidated List under Subject 
headings of all reports on 
man and Japanese Industry 
a blished up to and including 
y 31,1947... :.3 
No. 9 June, 1947, supplement to the 
above list ... 0 3 
No. 10 July, 1947, supplement to the 
above list 0 3 


Technical Index Alphabetical. "Subject “Index of 
reports on German Industry 
published up to and including 
July 27, 1946... 5 3 


Part 2 ... August, September and October, 
1946, supplement to the above 
index ove <9 
Part 3 ... November and December, 1946, 
supplement to the above index 1 7 
C.1.0.8.: 
XXXIII—72 Drop Forgings (Appendix No. 14 
to C.1.0.8. Report XXXII— 
Pe i er ener aT: 
B.I.0.8.: 
394  ... ... Technical Report on Ruhr Coal- 
field: Volume III, Appendix 
25, Germania Mine-Central 
8 haft «00 bin ae 2D 
1304... German Umbrella Industry. “Sar ae | 
(Appendix) 
13 Plastics in German Sound- 
Recording Systems . owen) A ® 
1419... .... German Autobahn Bridges soo 1B 4 
1442... .... The German Nitric Acid viaiag te! 
in the Western Zones... 14 4 
1460... .... Viscose Rayon Tyre Cord Pro- 
duction * 3 
1526... ... The German Manufacture of 
Wood-Waste Board ... 2 
1537... .... Electrical Tachometers, ‘Small 
Generators and Indicators... 8 
1561... ... Matters relating to the Produc- 
tion of Paper Pulp and other 
Allied Matters (Interrogation of 
Professor G. Jayme) mn o & 8 
1599... .... Sulphuric Acid “* Cracking ” by 
the Klepp-Lurgi Process Schle- 
RUIN was) chine! eae eee: |: sea!) Loe 1 
F.L.A.T.: 
626 see Selenium Rectifiers as used on 


German Motor Cycles. aD | 
869 OF AT A New Method of Beneficiation of 


ment Low-Grade Iron Ore by the 
Wiedelmann Washing Tower . 7 
976 «+ «+s The Agfacolour Process /15 4 
979 «+ «+» Sintered _— Shell Rotating 
Bands... .. 


Technical Information oni essen Unit, Gectin 
Division, Board of Trade, 40, Cadogan Square, 8.W.1, 
which has at its disposal @ considerable volume of 
information not in a form suitable for general re 965 
tion, is prepared to receive enquiries re 
problems relating to scientific and technical tollibaes 
on both German and Japanese industry. 





Personal and Business 


Mr. Rosert ASKIN has been appointed general 
manager of Meldrums, Ltd., in succession to Mr. 
Arthur Wood. 

Mr. R. H. Youne, A.M.I.E.E., has resigned his 
position of assistant sales manager of Woods of 
Colchester, Ltd. 

THE CANADIAN Pacific Rartway states that 
Mr. R. A. Emerson, of Vancouver, has been 
appointed engineer of track. 

Mr. D. V. Onstow has been appointed informa- 
tion officer to the British Electrical and Allied 
Industries Research Association. 

INTERNATIONAL ALLoys, Ltd., announces that 
Mr. F. G. Bacon, Mr. H. C. Blench and Mr. J. M. 
Graham have been appointed directors. 

Brooxurest SwitcuG@ear, Ltd., announces that 
Mr. G. P. Belsham, works manager, has been 
appointed a director of the company. 

Mr. Harotp E. G. West, managing director of 
Newton, Chambers and Co., Ltd., has been elected 
President of the Sheffield Chamber of Commerce. 

HapFIewps, Ltd., announces the retirement of 
Mr. G. E. Chapman after fifty-two years’ service 
in the company’s commercial departments. Mr. 
W. H. Salmon has been appointed N.W. England 
and North Wales representative of Hadfields, Ltd., 
in succession to Mr. J. H. Whittam. 

RaDI0 AND TELEVISION Trust, Ltd., states that, 
as the parent company, it now handles public 
relations for the constituents of the group which 
consists of Airmec, Ltd., Airmec International 
Sales, Ltd., Airmec Laboratories, Ltd., The 
Britannic Electric Cable and Construction rept 
Ltd., British Mechanical Productions, Ltd., 
General Accessories Company, Ltd., Hopkinson 
Electric Company, Ltd., and Philco Radio and 
Television Corporation of Great Britain, Ltd. 
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A Seven-Day Journal 


A Davy-Faraday Exhibition in Paris 


Various authorities in Paris have expressed 
a wish to pay tribute to the lives and work 
of Davy and Faraday, and it has been announced 
this week that an exhibition is to be staged 
at the Palais de la Découverte, which operates 
under the wgis of the University of Paris. 
The exhibition, which will be open during 
May, June and July, is to have the close 
collaboration and support of the Royal Institu- 
tion, the Institution of Electrical Engineers 
and the Science Museum. For the purposes 
of the exhibition, the Royal Institution is 
making available a number of the surviving 
relics Of Michael Faraday, including some of 
the original apparatus which he used in his 
experiments and pieces of his laboratory and 
office equipment. The Council of the Institution 
of Electrical Engineers has lent several Faraday 
manuscripts, including his Commonplace Book, 
chemical notes and a number of letters. 
The Institution of Electrical Engineers has 
also lent its full-sized reproduction of the 
statue of Faraday. Representatives of the 
Institution of Electrical Engineers have dis- 
cussed with the promoters of the exhibition 
the most appropriate arrangement of the 
exhibits and they have also secured the help 
of the General Post Office, which has provided 
an ingenious working section of an automatic 
telephone exchange. With the collaboration 
of the British Council, arrangements have been 
made for a number of lectures to be delivered 
by British scientists and engineers on the life 
and work of Davy and Faraday, and Mr. J. F. 
Shipley, M.I.E.E., has been deputed by the 
President of the I.E.E. to attend the opening 
of the exhibition as his representative, and to 
deliver a lecture on the industrial consequences 
of Michael Faraday’s discoveries. 


The British Council’s Science 
Appointment 


TE British Council announces that Mr. E. 
Bolton King, an Oxford graduate in physics, 
and during the war a member of the Ministry 
of Supply Rocket Team, has been appointed 
Director of its Science. Department. Mr. 
Bolton King was educated at Warwick School 
and Balliol College, Oxford, where he was a 
Mathematical Exhibitioner, and where he 
obtained First Class Honours in Physics Finals. 
Elected to a research studentship at Christ 
Church, Oxford, he carried out research at 
the Clarendon Laboratory largely on photo- 
electricity, as well as lecturing and demonstrat- 
ing in the Physics Finals course. Later, he 
formed the Oxford Instrument Company, of 
which he was managing director. Early in 
the war Mr. Bolton King joined the Ministry 
of Supply Rocket Team under Sir Alwyn Crow, 
and was engaged on rocket development, with 
special emphasis on proximity fuses, investiga- 
tion of the performance of British and enemy 
rocket weapons in the Mediterranean theatre, 
and liaison with rocket development in the 
U.S.A., where he was an Assistant Director 
of the British Commonwealth Scientific Office. 
At the end of the war he went to Germany in 
connection with the British firings of the 
““V-2” rocket and became Superintendent 
of the Ministry of Supply Establishment, 
Cuxhaven. More recently he has been engaged 
in the Directorate of Guided Weapons of the 
Ministry of Supply. 


International Conference on Safety 
of Life at Sea 


CLosE upon 250 representatives from over 
thirty countries met in the Hall of the Institu- 
tion of Civil Engineers, Great George Street, 
Westminster, on Friday last, April 23rd, for 
the opening session of the International Con- 
ference on Safety of Life at Sea. Observers 
from the United Nations and from the various 
international organisations concerned with 


labour, health and civil aviation, telecom- 
munications, meteorology and hydrography 
were present. The Minister of Transport, 
Mr. Alfred Barnes, welcomed the delegates 
on behalf of the King and His Majesty’s Govern- 
ment. The welcome was responded to by M.G. 
Anduze-Faris. Admiral Farley, the head of 
the delegation of the United States of America, 
then nominated Sir John Anderson as the 
President of the conferénce and this proposal 
was seconded by Mr. P. S. van’t Haaff. In 
his address, Sir John referred to this, the third 
conference to be held. The first was, he said, 
in 1913, after the ‘‘ Titanic’ disaster, under 
Viscount Mersey, and the second in 1929 under 
Vice-Admiral Sir Herbert Richmond. The 
convention was drawn up at the first con- 
ference and was brought up to date at the 
second. Sir John went on to say that the sub- 
jects covered by the two previous conventions, 
namely, structural requirements, provision of 
life-saving and fire-fighting equipment, radio 
telegraphy, rescue procedure for ships sum- 
moned by wireless to ships in distress, the 
establishment of ice patrols, and the collection 
and distribution of information about dangers 
to navigation and meteorological conditions 
were still the main subjects to which attention 
would be devoted. Other factors would include, 
he said, a revision of existing regulations for 
the prevention of collisions at sea and the 
development of air transport over the various 
shipping routes. Admiral Farley was elected 
Vice-President of the conference. Procedure 
was then dealt with and the conference arrange- 
ments outlined. The first plenary session then 
ended. 


Power Jets and the Gas Turbine 


A RECEPTION was held by Power Jets 
(Research and Development), Ltd., on Friday 
last, April 23rd, at the Waldorf Hotel, London, 
W.C.2, at which Mr. G. R. Strauss, Minister 
of Supply, was present. Mr. W. E. P. Johnson, 
executive director of the company, opened his 
remarks by stating that Power Jets was an 
instrument created and owned by the State 
to enable industry and the public to benefit 
from the State’s' venturing in the gas turbine 
field. As an engine, the gas turbine combined 
the compression, heating and expansion func- 
tions of a heat engine in three units. Improve- 
ments introduced in any of the three stages 
became available to other industrial products. 
For example, an advance in gas turbine com- 
pressor design, Mr. Johnson said, became 
available to compressors as such, and so on. 
Thus, almost no engineer could afford to ignore 
the gas turbine as a compendium of tech- 
nology. Apart from the better known appli- 
cations, @ great of the company’s interest 
was with the less-explored fields. At the 
British Industries Fair at Birmingham one of 
those applications was represented by models 
showing the application of the gas turbine to 
the manufacture of nitric acid with its conse- 
quent potential cheapening of fertilisers. There 
were a great number of other chemical processes 
to which the technology could apply. Cheaper 
steel, cheaper coke, cheaper and more avail- 
able fertiliser, cleaner industry, better trans- 
port, were all targets within the range of the 
gas turbine. Mr. Johnson then referred to the 
company’s asset in the form of potentially 
valuable patents. Whilst most of them were 
due to inventors in the Government service, 
a small number had been acquired from out- 
side sources. It was the policy occasionally to 
acquire patents from private inventors, where 
it was felt that they might lead to undesirable 
monopoly or frustration of development if 
they fell into the hands of those whose duty it 
might be to exploit them for profit rather than 
for progress. In all, some 2000 patents and 
applications throughout fifteen countries were 
controlled. Those patents, whether they were 
British or foreign, were operated first for the 
benefit of British industry and secondly with 


the object of earning foreign currency. Power 
Jets could claim to have played a part in a 
very substantial currency-earning trade. The 
demand for technical knowledge was universal 
and could never be met merely by the selling 
of hardware. As a nation we had always been 
a source of such information, but we had too 
frequently acted as unpaid tutors. Power Jets 
did not intend to perpetuate that economic 
error. 


Lloyd’s Register Shipbuilding Returns 


THE quarterly statistics issued by Lloyd’s 
Register of Shipping show that at the end of 
March there was a total of 2,138,035 gross tons 
of steam and motor merchant ships under 
construction in Great Britain and Northern 
Ireland. This was 24,947 tons below the figure 
returned at the end of December, 1947, but 
was greater by 114,892 tons than the amount 
under construction in March of last year. In 
comparing the March figure with the December 
return, it is pointed out that the tonnage of 
vessels under construction is necessarily in- 
fluenced by the delays imposed by present 
circumstances on the completion of ships and 
the consequent prolongation of the time required 
for building them. At the end of March work 
had been suspended on 1424 tons. Tonnage 
intended for registration abroad or for sale 
continues to increase and now amounts to 
696,000 tons, which represents 32-6 per 
cent of the merchant shipping under construc- 
tion in this country, and includes forty-four 
vessels, totalling 108,067 tons, on which con- 
struction was begun last quarter. The total 
tonnage of steamers and motorships under 
construction in the world—excluding Germany, 
Japan and Russia—amounted at the end of 
March to 3,919,374 gross tons, of which 54-6 
per cent was being built in Great Britain and 
Northern Ireland. Of the steam and motor 
merchant shipbuilding in hand throughout 
the world at the end of March, 2,487,667 tons 
were being built under the inspection of Lloyd’s 
Register. Of that total, 1,753,299 tons were 
under construction in Great Britain and Nor- 
thern Ireland. Of the ships under construction 
abroad, 734,368 tons were under the inspection 
of Lloyd’s Register. : 


Institution of Metallurgists 


Ir is announced by the President of the 
Institution of Metallurgists that the council 
has appointed Dr. Arthur D. Merriman, M.A., 
M.Ed., D.Sc., to the full-time post of Registrar- 
Secretary of the Institution. Dr. Merriman 
took up his new appointment on Tuesday, April 
20th. His initial training was in physics, 
mathematics and chemistry, and he served in 
the 1914-1918 war. In the next twenty years 
his experience was mainly in academic fields. 
From 1926 to 1938 he was Principal of the 
County Technical School at Wallsend-on- 
Tyne. From 1938 to just before the war, 
1939-1945, he was Administrative Secretary to 
the Faculty of Architects and Surveyors. Early 
in the war he was called upon to serve the 
Directorate of Scientific Research, the Ministry 
of Supply. He became the senior member of a 
group of scientists and engineers set up to deal 
with bomb disposal problems, and he received 
the George Cross for his personal courage in 
emergency situations. From 1941 to 1944 
he was Scientific Adviser to the Commander- 
in-Chief, Middle East, and in 1944 was appointed 
to a special intelligence assignment in Russia, 
which was followed by similar work in north- 
west Europe and in Germany. He left the ser- 
vice in 1945 with the rank of Colonel, Royal 
Engineers, and has from that time been Prin- 
cipal Scientific Officer (Technical Intelligence) 
at the Armaments Design Department of the 
Ministry of Supply. He is a Companion 
of the Institution of Mechanical Engineers 
and a Fellow of the Corporation of Certified 
Secretaries. 
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The British Industries Fair 


No. 


S noted in our Supplement to this iSsue, 

the British Industries Fair opens on 
Monday next, May 3rd, at Castle Bromwich, 
Birmingham, and at Olympia and Earl’s 
Court, London. As usual, the engineering 
and hardware exhibits will be shown in 
Birmingham, and the products of lighter 
industries, including scientific, optical and 
radio exhibits, in London. The Fair closes 
on Friday, May 14th. 

In our Supplement and in this article we 
describe some of the more novel and interest- 
ing of the engineering exhibits to be seen at 
Castle Bromwich. Succeeding articles will 
continue that description and deal briefly 
with some of the apparatus and equipment 
on view at Olympia. 


Marcon! INSTRUMENTS, LTD. 


Because of the variety of its products, 
Marconi Instruments, Ltd., St. Albans, 
Herts, is exhibiting at both the London and 
Birmingham sections of the Fair. At 
Olympia, in the Scientific Instruments group, 
the company is displaying its new range of 
“ Measurtest ’ instruments, designed for 
the radio industry. The instruments shown 
at Castle Bromwich are of more interest to 
industry in general and include a new direct- 
reading pH meter and an electronic counter, 

The pH meter, type TF889, which is 
depicted in Fig. 1 is a portable self- 
contained, battery-operated indicator giving 
direct readings in the range of 1 to 11 pH. 
Afcavity at theJtop of the case provides 





FIG. 1—SELF- CONTAINED PH METER 
—MARCONI INSTRUMENTS 


stowage for the glass electrode system and 
the case also houses the batteries. The 
carrying handle hinges back to support the 
instrument at a comfortable working angle. 

Briefly, the electrode system functions as 
a “detector,” the potential frem which is 
applied to an electrometer valve, which is 
part of a bridge circuit using, as an indicator, 
a moving coil meter, which is directly cali- 
brated in pH units instead of being used 
merely as a null indicator. The instrument, 


I 


therefore, consists essentially of the elec- 
trode system, the electrometer, and the 
measuring circuit. 

In the electrode system a Marconi standard 
laboratory type glass electrode and calomel 
reference electrode are mounted in a two- 
piece moulded rubber assembly to form a 
single well-protected’ unit complete with 
non-reversible leads. The sensitivé spherical 
membrane of the glass electrode is guarded 
by a surrounding glass sheath, which pro- 





FiG. 2—ELECTRONIC COUNTER—MARCONI 
INSTRUMENTS 


jects beyond the rubber moulding, as does 
the filling tubulus of the potassium chloride 
reservoir forming part of the reference elec- 
trode. Detachable rubber caps are provided 
for closing the filler and for covering the 
protecting sheath and liquid junction when 
the electrode assembly is stowed within 
the instrument. The electrode system has 
been designed to make electrode replace- 
ment easy, no tools being required. 

In the electrometer, the potential from the 
glass electrode is applied to a four-element 
electrometer valve mounted in a screened 
container, which carries the “ press to read ”’ 
input switch and the highly insulated 
input socket. The electrometer forms a 
complete individual unit in the assembly. 

A manual temperature compensator for 
use in the range 10 deg. to 50 deg. Cent. is 
incorporated in the measuring circuit to 
adjust the response so that the actual pH 
at the working temperature is indicated. 

Basic overall standardisation, which in- 
cludes the performance of the electrode 
cell chain, is carried out in the usual way by 
reference to a buffer solution of known pH 
value, the instrument itself first being stan- 
dardised in the following manner: Using 
the moving coil indicating meter on the panel, 
the 1.t. battery is checked, the h.t. voltage 
adjusted, and the sensitivity then set up 
against an internal reference voltage equiva- 
lent to an increment of 8 pH units at 20 
deg. Cent.; this simple procedure ensures 
that the performance of the instrument is 
independent of all possible variables, par- 
ticularly changes in h.t. voltage or in valve 
parameters. 


The electronic counter (Fig. 2) is an 
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a.c. mains operated, direct-reading precision 
instrument for counting up to 1,000,(u0 
periodic or random impulses at rates up io 
1,000,000 per second, or for the measureme i:t 
of time intervals from 5 micro-seconds up 
to one second in steps of 1 micro-second. 
Essentially the instrument comprises a 
1 Me/s crystal-controlled oscillator, an ele. 
tronic switch and a series of decade cow. 
ters with visual indicators, upon which the 
reading appears as illuminated numerals. 

When used as a timer, starting and sto)- 
ping impulses (derived photo-electrically, 
electro-magnetically or otherwise, from th 
process under investigation) operate the 
electronic switch and cause the counter 
circuits to determine the number of cycles 
of the oscillator completed in the time 
interval. This interval, to the nearest 
microsecond, is then given by miniature 
neon lamps, illuminating the appropriate 
translucent numeral in each of six vertical 
rows on the front panel of the instrument. 
When measuring timing intervals the toler- 
ance is +1 period of the oscillator—nomin. 
ally 1 micro-second. 

For straight counting the oscillator is 
switched off, the impulses being applied 
directly to the counter train through an 
individual input terminal. 

A “reset”? button is fitted for clearing 
previous indications and “ run ”’ and “ stop ” 
buttons are provided for manual test pur- 
poses. The power pack comprising fuses, 
mains transformer, full-wave rectifier, and 
smoothing is housed in the bottom of the 
case beneath the oscillator and counter 
units. The counter is suitable for single- 
phase mains at 200-250V at 40-100¢e/s. 


GENERAL ELEcTRIC Company, LTD. 


With the emphasis on export, the exhibits 
shown this year by the General Electric 
Company, Ltd., Magnet House, Kingsway, 
London, W.C.2, include representative 
examples of the company’s products in the 
spheres of aeronautical accessories, process 
heating, street lighting, radio, household 
appliances, electronic test instruments, and 
heavy industrial plant. 

A new exhibit of interest to many con- 
cerned with process heating is the laboratory 
size infra-red plastic preheating oven (Fig. 
3), in which the material is heated by radia- 





FiIG.§3—INFRA-RED PLASTIC PREHEATING 
OvEN—G.E.C. 


tion from thermostatically controlled heat- 
ing element panels at the top and bottom 
of the oven. For the bulk of moulding work 
which does not require the very rapid heating 
rates and the high degree of uniformity 
given by high frequency equipment, the 
new preheating infra-red oven is designed 
to take the place of the orthodox convection 
oven. Pellets, powder and flake can be 
heated at a much faster rate than by con- 
vection and taken to a higher temperature 
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without the risk of pre-curing. A shorter 
ress cycle is therefore feasible and it, is 
clained that the use of the oven can lead 
to un increase of 30 per cent in the output 
from @ press. 

Preheating times depend on the work- 
ing conditions, but six minutes can be 
taken as a typical performance figure. 
Thus, by alternate use of the two heating 
upper trays shown in the illustration, the 
oven can produce a trayful of moulding 
material ready for the press every three 
minutes. By adjustment of the thermostat 
control knob on the right the heating rate 
can be varied over a wide range of values. 

The oven is housed in a mild steel sheet 
casing, 20in by 14}in deep and 13}in 
high, with front and rear panels of light 





Fic. 4—POSITIVE VARIABLE SPEED GEARBOX—VARATIO-STRATELINE 


alloy castings, the front panel being readily 
removable to give access to the inside for 
cleaning or element replacement. A pro- 
jection on the right hand side of the main 
casing forms the control cubicle, which is 
insulated by glass silk lagging from the 
heating chamber. Designed for bench mount- 
ing, the oven stands on three hemispherical 
feet to give a firm footing on uneven sur- 
faces. 

Heavy gauge sheet steel plates, measuring 
10in by 8in, each carrying four clamp-on 
mica insulated elements, make up the radia- 
ting panels. These panels are supported, 
one from the top and the other from the 
bottom of the heating chamber, and are 
mounted sufficiently far from the charge 
trays to eliminate any risk of small changes 
in the thickness of the charge causing uneven 
heating. Both panels are readily detach- 
able for servicing, but replacements should 
be infrequent since the elements are liberally 
rated. 

With all elements switched on the power 
consumption is 1100W at 240V, the oven 
being rated to run on a single-phase 50 c/s 
supply at any voltage between 200V 
250V ; at these extreme values of voltage 
the power consumption is 800W and 1200W, 
respectively. 

The full power is, however, only required 
during the initial heating up period of about 
fifteen: minutes, after which the power is 
greatly reduced, under thermostatic con- 
trol, so that the mean consumption is only 
250W when the oven is idling at mid-setting 
of the thermostat. 

Temperature control of the radiating 
panels is maintained within about +5 deg. 
Cent of the nominal value by a rod type 
thermostat inserted in a sleeve welded to 
the under surface of the upper panel. By 
adjusting the control knob the nominal 
temperature of the plates can be varied 
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over the range 100 deg. to 280 deg. Cent. A 
simple flick indicator, fitted to the front of 
the oven, is intended to be set manually 
by the operator to act as a reminder of which 
of the two trays is next due for removal. 

The mains supply lead and the third 
wire earth are connected to a terminal strip 
mounted behind the cover plate on the con- 
trol box. A double pole switch gives “ on- 
off ” control and each mains lead is separately 
fused. A red signal light connected across 
the elements indicates when the elements 
are actually switched on and the light 
goes out when the heater panels are de- 
energised by the thermostat. 

The two trays carrying the charge pass 
through the lagged front face into the heat- 
ing chamber, where they are supported on 


angle runners. Underneath is a third tray, 
which is intended to collect any spillage 
and prevent it falling on the lower heating 
panel. Two interchangeable designs of 
tray can be provided, based on wire mesh 
for use with pellets and sheet metal for use 
with powder or flake. 


VARATIO-STRATELINE GEARS, LTD. 


The positive variable-speed gearboxes ex- 
hibited by Varatio-Strateline Gears, Ltd., 
278, Aberdeen Avenue, Trading Estate, 
Slough, are supplied in standard forms to 
give either seven, nine or thirteen changes of 
speed with a reduction of either 2 to 1,3 tol 
or 4 to 1. In these gearboxes, one of which 
is shown in Fig. 4, the drive is positive 
and changes of speed can be made whilst the 
box is under load and in motion. The power 
range of standard boxes is } h.p. to 15 h.p. 

In the box a gear mounted on the input 
shaft transmits the drive to one end of a. lay- 
shaft carrying a series of cone gear wheels form- 
ing the frustrum ofacone. The side of this cone 
lies parallel to the common axes of the input 
and output shafts. Splined to the output 
shaft is a sliding pinion. This pinion can be 
moved into and held securely in gear with 
any member in the series of cone wheels to 
transmit the drive from the selected member 
to the output shaft. 

Each of the gear wheels on the cone is 
coupled to its adjoining wheel by ratchet 
“dogs”? cut in the side. These dogs are 
designed to take up the relative rotational 
movement between the fast and the free 
wheels of the series during the gear changing 
operation. The dogs on the wheels are held 
in engagement by a simple compression spring 
at one end of the layshaft. This spring 
carries no part of the driving load and only 
serves to return the dogs into full engagement 
as the drive is being transferred from one cone 
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wheel to the next. During the gear changing 
operation the drive is at no time out of 
engagement. 

The cone wheels used in these gearboxes 
are necessarily of special design and mesh 
with the teeth of the sliding pinion on the 
output shaft along a line running across their 
teeth at an angle to the pitch line of the 
driven spur wheel itself. 

All standard gearboxes of this type are 
designed so that the input and output shafts 
are coaxial and run at the same speed when 
the top gear is engaged. The ratio of the top 
speed to the lowest speed gives the overall 
ratio of the gearbox. The intermediate 
speeds cover the range between the top 
and bottom speeds in a series of equal steps. 

This company is also showing a range of its 
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fixed speed reduction gearboxes, of which 
models are supplied to give reductions from 
2 to 1 to 10,000 to 1 and transmitting horse- 
powers ranging from !/,,th to 2. In these 
machines the shafts are coaxial and the drive 
is positive. 


F. W. McConnet, Lrtp. 


In Fig. 5 we illustrate a new mobile 
circular saw which is being shown by F. W. 
McConnel, Ltd., 30, Norfolk Street, London, 
W.C.2. This machine has been developed 
for cutting logs, pit props, fence posts, &c., 
on the actual felling sites to avoid unnecessary 
and costly handling and haulage of timber 
to a central saw mill. 

The machine consists of a light two-wheeled 
trailer on which is mounted a 30in circular 
saw driven through multi-vee belts by a 
small internal combustion engine. In full 
working order it weighs less than 9 cwt 
and can easily be manceuvred by two men. 
The rigid fabricated frame of the trailer is 
extended to form a towing bar, with which 
the complete outfit can be easily and rapidly 
hitched to a light motor vehicle or tractor 
and moved from site to site on large pneu- 
matic wheels. To prepare the machine for 
work three legs are lowered. 

The front of the frame is extended to 
provide a support for a swinging table on 
which the logs to be cut are positioned in 
respect to the saw. This table is carried 
on a tubular fabricated framework carried on 
bearings on the main frame extensions. The 
links supporting the table are designed to 
maintain the table itself parallel throughout 
its full movement into the saw. Compensat- 
ing springs are fixed in the table link struc- 
ture to reduce the amount of effort required 
in its operation. 


(To be continued) 
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